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MCLG  Maximum Contaminant Level Goal 
µg/L  Micrograms Per Liter 
mg/kg  Milligrams Per Kilogram 
mg/L  Milligrams Per Liter 
MSL  Mean Sea Level 
NCP   National Contingency Plan 
NLF  New Landfill 
NPDES  National Pollutant Discharge Elimination System 
NPL   National Priorities List 
NTCRA Non-Time-Critical Removal Action 
O&M   Operation and Maintenance 
OU  Operable Unit 
PAH  Polycyclic Aromatic Hydrocarbon 
PB  Polishing Basin 
PCB  Polychlorinated Biphenyl 
PPM  Parts Per Million 
PPA   Prospective Purchaser Agreement  
PRP  Potentially Responsible Party 
RAO  Remedial Action Objective 
RI/FS  Remedial Investigation and Feasibility Study 
RSL  Regional Screening Level 
ROD  Record of Decision 
SB  Sulfate Basin 
SPLP   Synthetic Precipitation Leaching Procedure 
RPM  Remedial Project Manager 
SLERA  Screening-Level Ecological Risk Assessment 
SVOC  Semi-Volatile Organic Compound 
TCRA  Time-Critical Removal Action 
TSCA  Toxic Substances and Control Act 
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TSDF   Toxic Substance Disposal Facility 
UECA  Uniform Environmental Covenant Act 
UU/UE  Unlimited Use and Unrestricted Exposure 
VISL Vapor Intrusion Screening Level 
VA DEQ Virginia Department of Environmental Quality 
VB Viscose Basin 
VOC Volatile Organic Compound 
VSWMR Virginia Solid Waste Management Regulations 
WWTP Wastewater Treatment Plant 
     



4 
 

I. INTRODUCTION 
 
The purpose of a five-year review (FYR) is to evaluate the implementation and performance of a remedy to 
determine if the remedy is and will continue to be protective of human health and the environment. The methods, 
findings and conclusions of reviews are documented in FYR Reports such as this one. In addition, FYR Reports 
identify issues found during the review, if any, and document recommendations to address them. 
 
The U.S. Environmental Protection Agency (EPA) is preparing this FYR pursuant to the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Section 121, consistent with the National 
Contingency Plan (NCP) (40 Code of Federal Regulations (CFR) Section 300.430(f)(4)(ii)), and considering EPA 
policy.  
 
This is the Fifth FYR for the Avtex Fibers, Inc. Superfund site (the Site). The triggering action for this statutory 
review is the completion date of the previous FYR. The FYR has been prepared because hazardous substances, 
pollutants or contaminants remain at the Site above levels that allow for unlimited use and unrestricted exposure 
(UU/UE).  
 
The Site consists of 10 operable units (OUs) (Table 1). EPA selected remedies in decision documents for OUs 1, 
2, 3, 4, 5, 7, 8 and 10. With the exception of OU1, those OUs will be addressed in this FYR.1 EPA established 
OU6 and OU9 for administrative purposes.  
 
Table 1: Site OUs 

OU1 Groundwater contamination caused by leachate leaking from Viscose Basins (VBs) 9, 10 and 11; EPA later 
suspended OU1 remediation and addressed the cleanup under OU7  

OU2 Polychlorinated biphenyl (PCB)-impacted soil above 10 milligrams per kilogram (mg/kg) 
OU3 Unstable acid reclaim buildings 
OU4 Site security 
OU5 Drums of hazardous substances 
OU6 Investigation of on-site buildings 
OU7 Groundwater, surface water and VBs 9, 10 and 11 
OU8 Site areas previously known as Areas B and C 
OU9 Ecological risk investigation and risk assessment 

OU10 VBs 1 through 8, and the New Landfill (NLF), Plant Area Soils and the wastewater treatment plant (WWTP) 
 
EPA Remedial Project Manager (RPM) Jeff Thomas led the FYR. Participants included EPA Chief of the 
Delaware, Virginia, West Virginia Remedial Branch Charlie Root, Sid Curran with EPA oversight contractor 
Gannett-Fleming, and Virginia Department of Environmental Quality (VA DEQ) Project Manager Michelle 
Payne. Skeo provided contractor support to EPA for this FYR. FMC Corporation (FMC), the potentially 
responsible party (PRP), was notified of the initiation of the FYR. The review began on 5/8/2017. 
 
Site Background  
The 440-acre Site is located in Front Royal, Warren County, Virginia (Figure D-1). Between 1940 and 1989, 
different companies, including Avtex Fibers-Front Royal, Inc. (Avtex), manufactured rayon, polyester and 
polypropylene fibers for commercial, defense and space industries. Plant operations generated three major waste 
types:  
 

• Metal-bearing sludge generated when waste acid from the production process was treated with lime in the 
wastewater treatment plant (WWTP). Operators disposed of this sludge in six sulfate basins (SBs).  

                                                      
1 Following Avtex’s bankruptcy in 1990, EPA suspended OU1 remediation and later addressed cleanup of groundwater 
contaminated by VBs 9-11 under OU7.  
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• Fly ash generated from the combustion of coal in the on-site power plant. Operators disposed of fly ash in 
four impoundments and one stockpile.  

• Waste viscose that was primarily an off-specification product from the production process. Operators 
disposed of waste viscose in 11 on-site viscose basins (VBs). 

 
Plant operators disposed of other solid wastes in an on-site solid waste landfill permitted by the Commonwealth 
of Virginia. Facility operations and waste disposal practices contaminated soil, sediment, surface water and 
groundwater with hazardous constituents, including polychlorinated biphenyls (PCBs), polycyclic aromatic 
hydrocarbons (PAHs), metals and carbon disulfide. In 1963, American Viscose sold the plant and property to 
FMC. In 1976, FMC sold the plant and property to Avtex Fibers-Front Royal, Inc. (Avtex). Following Avtex’s 
bankruptcy in 1990, responsibility for cleanup was referred back to FMC. FMC is the Site’s sole PRP. 
 
The Norfolk Southern Railroad bisects the Site from north to south and divides it into two areas. The former plant 
production area (plant area) occupies about 200 acres east of the railroad tracks; the Former Waste Disposal Areas 
occupy about 240 acres west of the railroad tracks (Figure 1). Current features of the plant area include offices 
within the former facility administration building, open fields and parking lots. A recreation area referred to as the 
Skyline SoccerPlex (SoccerPlex) occupies the far southeast part of the Site. The area west of the railroad tracks 
has been designated as a conservation area. It includes 23 capped or covered basins and fill areas, paved and 
gravel roads, a pond, remedial features and equipment, and a groundwater and leachate treatment plant (GLTP) 
(Figures 1 and 2). FMC’s cleanup efforts on the Site’s multiple capped or covered areas have resulted in the 
return of native vegetation and wildlife to the area. A groundwater plume from the conservation area/former waste 
disposal areas extends southwest under the South Fork Shenandoah River and beneath properties on the west bank 
of the river. Properties overlying the contaminated groundwater west of the river are considered part of the Site 
(Figures 1 and 3). Avtex acquired and demolished most of the properties where the contamination was 
discovered. 
 
Redevelopment of the Site has been a top priority since the beginning of cleanup efforts. The Town of Front 
Royal and the Front Royal Economic Development Authority (EDA) worked together to develop a redevelopment 
plan for the Site, which has facilitated the beneficial reuse of parts of the Site. In partnership with the EDA, the 
U.S. Soccer Foundation, FMC and Warren County; the SoccerPlex was built on a portion of the Site in 2006. It 
includes a skate park, soccer fields, walking trails, a covered pavilion, restrooms and associated parking areas. 
The Town of Front Royal owns 5 acres of the plant area north of Kendrick Lane, which is being developed as a 
new police station.  In December of 2017, the Town of Front Royal broke ground on the police station project. 
The EDA is also working to develop the former Plant Area into a commercial/light industrial area, referred to as 
the Royal Phoenix development. In 2014, EPA and EDA, along with other site property owners, FMC, a nonprofit 
organization named The Clean Water Project, Inc. (Clean Water Project), and VA DEQ, worked together to create 
environmental covenants that address area-specific activity and use restrictions at the Site, as well as the adjacent 
property to the north/northwest. The new covenants’ varied restrictions and permissions for use across the Site, 
including light industrial/commercial uses on the plant side and support future redevelopment efforts and reuse of 
site properties. 
 
Groundwater was the primary source of potable water for areas west of the South Fork Shenandoah River. FMC 
provides water to three private property owners on the west side of the river by filling cisterns. The Town of Front 
Royal provides potable water to areas east of the river via a public water supply system. There are two 
hydrogeologic units at the Site – the overburden unit and the shale bedrock unit. Groundwater is present in both 
units, although only the bedrock unit is used regionally for water supply. Lateral groundwater flow through the 
overburden materials is generally west toward the river, where it discharges. Groundwater within the bedrock 
zone flows toward the southwest. At depth, groundwater passes under the river. The primary surface water feature 
at the Site is the South Fork Shenandoah River. Surface water from the Site generally drains west toward the 
river. The South Fork Shenandoah River flows northeast to its confluence with the North Fork. Next to the Site, 
the river is used for recreational fishing and boating. 
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For reference, Appendix A includes a list of documents reviewed during this FYR. Appendix B includes a 
timeline of site events. 
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Figure 1. Site Map 

Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site. Groundwater and Leachate Treatment Plant (GLTP) 

0 1,000 2,000 4,000 
Feet 
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Digita/Globe, GeoEye, Earthstar Geographies, CNES/Airbus OS, USDA, AEX, 
Getmapping, Aerogrid, /GN, /GP, swisstopo, Figure 1 of the OU7 ROD, the 2014 
UECA and Figure 1 of the 2015 Annual Site-wide Groundwater, Surface Water, 
and Sediment Monitoring Report for OU7, OU10 and NTCRA Basins. 
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Figure 2. Site Waste Disposal Basins 
 

 
Note: Figure above is Figure 1 from the Site’s May 2015 Site-Wide Post-Closure Care Operation and Maintenance (O&M) 
Plan. 
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FIVE-YEAR REVIEW SUMMARY FORM 
 

 
 
II. RESPONSE ACTION SUMMARY 
 
Basis for Taking Action 
EPA added the Site to the Superfund program’s National Priorities List (NPL) in 1986. In 1993, EPA and FMC 
entered into a Consent Order requiring FMC to thoroughly investigate the Site. In 1994, EPA and FMC completed 
a site wide Remedial Investigation (RI). The RI assessed buildings, sewers, waste disposal areas, on-site soil and 
groundwater.  
 
EPA divided the Site into 10 OUs to manage the cleanup. EPA established OU6 and OU9 as administrative OUs 
to require building investigations and to require an ecological risk investigation and risk assessment. EPA 
addressed OU6 through a time-critical removal action (TCRA), which is discussed in the Response Actions 
section of this FYR. EPA addressed OU9 through the performance of the Site’s 1999 Final Ecological Risk 
Assessment. It concluded that metals and PCBs posed an unacceptable risk to ecological receptors site wide. The 
remedies selected by the Site’s decision documents addressed those ecological risks.2  The following sections 
describe the basis for taking action for each non-administrative OU. 
                                                      
2 There is no ROD for OU9. Ecological risks for the Plant Area Soils are discussed in greater detail in the Technical 
Assessment section. 

SITE IDENTIFICATION 

Site Name: Avtex Fibers, Inc.  

EPA ID: VAD070358684  

Region: 3 State: Virginia City/County: Front Royal / Warren 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 
Yes 

Has the Site achieved construction completion? 
Yes 

 
REVIEW STATUS 

Lead agency: EPA 

Author name: Jeff Thomas, with additional support provided by Skeo  

Author affiliation: EPA Region 3 

Review period: 5/8/2017 – 3/26/2018 

Date of site inspection: 6/27/2017 – 6/28/2017 

Type of review: Statutory 

Review number: 5 

Triggering action date: 3/26/2013 

Due date (five years after triggering action date): 3/26/2018 
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OU1 and OU7 (groundwater and surface water contamination caused by leachate from VBs 9, 10 and 11): 
In 1982, the Commonwealth of Virginia detected carbon disulfide in domestic water supply wells in the 
residential subdivisions across the South Fork Shenandoah River from the Site (Figure 1). Between 1983 and 
1984, Avtex purchased 23 homes and residential properties that had domestic wells within the potentially 
degraded area of two subdivisions west of the river and began providing water to affected residences in that area.  
 
A Remedial Investigation and Feasibility Study (RI/FS), performed by Avtex between August 1986 and August 
1988, identified VBs 9, 10 and 11 as the primary source of groundwater contamination. Both overburden and 
bedrock groundwater are contaminated with contaminants of concern (COCs) similar to those found in the VB 
leachate, which include carbon disulfide and arsenic. 
 
The risk assessment, performed as part of the OU7 RI, identified unacceptable risks associated with the following 
exposure pathways: inhalation of hydrogen sulfide and carbon disulfide from VB 9 for future residents and 
commercial worker exposure scenarios, and dermal contact with and ingestion of groundwater for future 
residents. The OU7 risk assessment identified carbon disulfide, arsenic and mercury as the primary risk drivers 
for groundwater. The RI did not identify any risks to human health associated with surface water in the South 
Fork Shenandoah River; however, samples collected during the low river stage identified potential risks to 
ecological receptors.   
 
OU2 (PCB-impacted soil): 
In 1989, sampling by the Virginia State Water Control Board identified PCBs in site soil and in fish tissue 
samples collected from the Shenandoah River. An explosion of an electric transformer in 1985 and maintenance 
practices at the former polyester drying area are thought to be the primary sources of PCBs at the Site. In May 
1989, the Virginia Department of Health issued an advisory against consuming fish from the lower portions of the 
South Fork Shenandoah River, and the main stem of the Shenandoah River from Front Royal downstream to the 
West Virginia state line. Later that same year, EPA completed the RI and identified unacceptable human health 
risks associated with contact with PCB-contaminated soil and an immediate threat to the ecological receptors 
through the discharge of PCB-contaminated wastewater from the plant’s sewer system to the river in the RI.  
 
OUs 3, 4 and 5 (unstable buildings, site security and drummed waste): 
The OU2 Record of Decision (ROD) determined that the acid reclaim building, drummed waste and the lack of 
site security posed potential physical safety and chemical hazards to on-site visitors and workers. The acid reclaim 
building also presented an obstacle to future site work.  
 
OU8 (Areas B and C): 
The 2000 ROD defined OU8 as soil associated with a 24-acre open field on-site, referred to as Area B, and a 10-
acre paved parking area, referred to as Area C. In 1995, FMC investigated soil at site Areas A, B and C.3 Area 
investigations identified shallow soil (0-2 feet) in Areas B and C as the only media of concern, but concluded that 
the soil does not pose a risk to human health based on an industrial/commercial land use scenario.4 Risks 
associated with Area B and C shallow soil under other land use scenarios, such as residential use, have not been 
evaluated. The site’s 1999 ecological risk assessment did not identify any unacceptable risks to ecological 
receptors in Areas B and C. The Site’s 2012 Explanation of Significant Differences (ESD) renamed site Areas B 
and C as Areas 2B and 2A, respectively.   
 
OU10 (VBs 1 through 8, the New Landfill (NLF), Plant Area Soils, Area A, and the WWTP): 
VBs 1 through 8 
The risk assessment performed as part of the 1994 Sitewide RI found that several compounds in soil/waste 
samples collected from the top 2 feet of VBs 1 through 8 exceeded EPA’s Region 3 risk-based screening 
concentrations, based on individual soil exposure for future recreational, current site worker and trespasser use 

                                                      
3 FMC addressed soil contamination at Area A as part of OU10 Plant Area Soils (discussed in the following FYR section). 
4 The site’s OU8 ROD concluded that plant operations were not conducted in site Areas B and C. It also concluded that 
contamination discovered in those areas must have migrated or been transported from the manufacturing areas. 
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scenarios. The constituents that exceeded the risk-based screening concentrations included arsenic, lead, 
benzo(a)pyrene and dibenzo(a,h)anthracene. Several leachate constituents – lead, mercury and nickel – from the 
VBs exceeded Virginia Surface Water Quality Standards for human health.   
 
The NLF 
At the time of the 1994 Sitewide RI, wastes in the NLF were exposed and posed a direct contact risk to future 
recreational users and future construction workers. Arsenic concentrations in surface materials and adjacent soil 
exceeded the EPA Region 3 risk-based screening concentrations. The Site’s 1999 Final Ecological Risk 
Assessment concluded that metals and PCBs pose a potential risk to ecological receptors at the NLF. The risk 
assessment also determined that arsenic concentrations in leachate from the NLF would pose a threat to 
groundwater quality if containment and collection of leachate were discontinued.  
 
Plant Area Soils, Area A 
The risk assessment performed as part of the 1994 Sitewide RI concluded that lead concentrations in Plant Area 
Soils presented an unacceptable risk to future workers. The Site’s 1999 Final Ecological Risk Assessment 
concluded that metals and PCBs in Plant Area Soils pose a potential risk to ecological receptors at the NLF.  
 
WWTP 
While no specific risks were identified associated with the WWTP, according to the OU10 ROD, the WWTP 
previously treated stormwater and leachate generated by VBs 1 through 8 and the NLF.   
 
Response Actions 
In the 1988 OU1 ROD, EPA selected a remedy to address the groundwater contamination. The remedy called for 
the extraction and treatment of groundwater beneath and downgradient of VBs 9, 10 and 11. EPA subsequently 
suspended the OU1 remedy, pending the completion of a sitewide investigation (the 1994 Sitewide RI). 
 
In 1989, Avtex, who had been struggling to remain solvent for many years, declared bankruptcy and ceased 
operations.  EPA subsequently initiated emergency removal actions to prevent releases from reactive and 
dangerous materials left in tanks, piping and buildings.  
 
In 1999, EPA entered into a Consent Decree with FMC in which FMC agreed to conduct all future response 
actions at the Site, including, but not limited to, a TCRA, two non-time-critical removal actions (NTCRAs), and 
the implementation of remedies to be selected by an OU7 ROD and an OU10 ROD. The sections below 
summarize those actions.    
 
TCRA – Buildings (1994-2011) 
EPA conducted building investigations (OU6) and evaluations in 1994 and 1996. The investigations identified 
large amounts of remaining chemicals, leaking pipes and vessels, and poor structural integrity of the Site 
buildings. In response to those findings, EPA completed the TCRA to demolish manufacturing buildings on-site. 
In September 1998, as part of a global settlement with EPA, FMC assumed responsibility for management of the 
demolition debris and waste materials, as well as management of wastewater and stormwater at the Site. FMC 
with EPA oversight, completed most of the demolition work in 2006, with some components incorporated into the 
NTCRAs and OU10 remedial action. EPA determined that the work was completed in September 2011. 
 
NTCRA – Basins (2000-2014) 
On January 31, 2000, EPA signed a Removal Action Memorandum for the closure of the basins. The goal of this 
removal action was to mitigate current and potential future risk to ecological receptors from direct contact with 
uncovered waste in the basins and to mitigate the release of contaminants that could potentially impact ecological 
receptors in the South Fork Shenandoah River. The cleanup plan called for consolidation of wastes on Site and 
provided for closure of the basins containing wastes using engineered protective caps or soil covers. Depending 
on the basin and its contents, the basin closures involved either covering with 2 feet of clean soil or construction 
of low-permeability caps. The basin cover systems prevent direct human and ecological exposure to wastes 
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consolidated within the basins, and geomembrane caps installed over some of the basins also prevent infiltration 
of water through wastes, reducing leachate generation and groundwater impacts. Table 2 below summarizes the 
cover systems for each of the NTCRA areas. The work also included installation of passive gas vents within the 
SB cover systems, vegetation of the basin covers with warm-season grasses and installation of stormwater 
drainage controls. FMC, with EPA oversight, began implementing the basin closure project in May 2001 and 
completed it in 2014. EPA approved FMC’s Remedial Action Report and certification of completion for the 
Basins NTCRA in September 2015. 
 
Table 2: Summary of NTCRA Basin Cover Systems 

Basin/Area Cover System 
SB-1 cells 1 through 3 and cell 4 east, SB-3, SB-4 and the 
emergency lagoon  

Combination of a geomembrane cap and a 2-foot clean soil 
cover 

SB-1 cell 4 west, Fly Ash Basins (FABs) 1 through 3, FAB 
6, fly ash removal area, and polishing basins (PBs) 1 
through 3 

2-foot soil cover system 

SB-2 and Fly Ash Stockpile  Combination of 2-foot soil cover and clean closed* 
SB-5 Clean closed* 
Note: Figure 2 shows the locations of the basins listed above. 
*Clean closed = cover not required 

 
NTCRA – Buildings and Sewers (2002-2013) 
Between January 2002 and December 2013, FMC performed a NTCRA to address site sewers and buildings that 
were not addressed under the previous Buildings TCRA. Cleanup involved decontamination of buildings, 
foundations, and aboveground and subgrade structures, as well as the removal of over 56,000 linear feet of sewers 
and 222 manholes. EPA approved FMC’s Remedial Action Report and certification of completion for the 
Buildings NTCRA in December 2015.   
 
Decision Documents 
EPA selected long-term remedies in individual RODs for OU1, OU2, OU7, OU8 and OU10 and two ESDs. The 
OU2 ROD also established remedies for OUs 3, 4 and 5. OU6 and OU9 are administrative OUs and do not have 
RODs. Table 3 lists the remedies selected by each decision document and the associated remedial action 
objectives (RAOs).  
 
Table 3: Decision Documents, Selected Remedies and RAOs 

Decision 
Document and 

Year 

Associated Site 
Area(s)/Impacted 

Media 
Selected Remedy RAOs 

OU1 ROD 
(1988) 

Groundwater 
contamination 
caused by leachate 
from VBs 9, 10 
and 11  

Extraction and treatment of contaminated 
groundwater, monitoring of on-site and off-
site groundwater, surface water and basin 
fluids; and groundwater use restrictions. 
 
Following Avtex’s bankruptcy in 1990, 
EPA suspended OU1 remediation and later 
addressed the cleanup under OU7. 

Not applicable. See OU7 ROD. 
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Decision 
Document and 

Year 

Associated Site 
Area(s)/Impacted 

Media 
Selected Remedy RAOs 

OU2, OU3, 
OU4 and OU5 
ROD  
(1990) 

PCB-impacted 
soil, the acid 
reclaim building, 
site security and 
drums 

OU2 – PCB-impacted soils: Excavation 
and off-site disposal of 5,000 cubic yards 
of PCB-contaminated soil and restoration 
of excavated areas. 
 
OU3 – Acid reclaim building: Dismantling 
and demolition of the unstable acid reclaim 
building and associated equipment. 
 
OU4 – Continued site security, control, 
maintenance, and health and safety 
measures. 
  
OU5 – Identification and off-site disposal 
of 2,879 drums. 

Mitigate potential risks to public 
health and the environment 
associated with wastes contained in 
drums, PCB-contaminated soil, the 
acid reclaim building and the lack 
of site security.  
 
Remove obstructions to future site 
investigations and remediation 
efforts.  

OU8 ROD 
(2000) Areas B and C5 Institutional controls to permanently 

restrict land uses to commercial/industrial. 

Ensure that the reasonably 
anticipated future land use remains 
commercial/industrial in perpetuity.  

OU10 ROD 
(2004) 

VBs 1 through 8, 
the NLF, Plant 
Area Soils and the 
WWTP 

VBs 1-8: Improvement of existing soil 
covers, leachate collection and treatment, 
and groundwater monitoring. 
 
The NLF: Construction of a soil cap, 
leachate collection and treatment, and 
groundwater monitoring. 
 
Plant Area Soils: Excavation of soil with 
contaminant concentrations above defined 
criteria, stabilization of soil deemed to be 
characteristically hazardous due to metals, 
off-site disposal of all treated and untreated 
soil with contaminant concentrations above 
specified groundwater protection standards 
and all soil containing 50 milligrams per 
kilogram (mg/kg) or greater of total PCBs, 
and either on-site or off-site disposal of 
remaining excavated soil.*   
 
The WWTP: Decontamination and 
demolition. 

VBs 1-8 and the NLF: Prevent 
direct human and ecological 
receptor contact with VBs 1-8 and 
NLF soil and waste and prevent the 
migration of contaminants. 
 
Mitigate current and future 
potential risks to human health and 
ecological receptors associated with 
leachate from VBs 1-8 and 
uncovered leachate-contaminated 
soil. 
 
Control production and 
uncontrolled releases of gases from 
VBs 1-8 and the NLF. 
 
Plant Area Soils:  
Mitigate direct contact risks to 
humans and ecological receptors 
posed by contaminants in 
Plant Area Soils. 
 
Mitigate future human health and 
ecological risks associated with the 
potential migration of contaminants 
to surface water. 
 
Mitigate current and potential 
future risks associated with the 
migration of contaminants to 
groundwater. 
 
WWTP: 

                                                      
5 The Site’s 2012 ESD renamed site Areas B and C as Areas 2B and 2A, respectively. 
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Decision 
Document and 

Year 

Associated Site 
Area(s)/Impacted 

Media 
Selected Remedy RAOs 

Remove the WWTP when it is no 
longer needed. 

OU10 ESD 
(2006) Plant Area soils 

Expansion of the area being addressed as 
Plant Area Soils to include additional areas 
of concern, including soil in the Vicinity of 
the SoccerPlex, the Burnt Debris/Ash Area 
and the Coal Seam Area.  

Prevent direct contact with soil 
containing contaminants above 
health-based levels.  

OU7 ROD 
(2007) 

Groundwater 
contamination 
caused by leachate 
from VBs 9, 10 
and 11 

Construction and operation of a 
groundwater extraction and treatment plant 
and a WWTP; capping and construction of 
a leachate extraction system for VBs 9-11; 
characterization, removal and disposal of 
contaminated sediment associated with 
seeps next to VBs 1, 10 and 11 and OU7 
soil located outside of VBs 9, 10 and 11; 
institutional controls; provision of water to 
affected property owners on the west side 
of the South Fork Shenandoah River; 
annual monitoring of surface water, 
sediment and biota in the South Fork 
Shenandoah River; and post-closure 
monitoring and maintenance.  

Prevent human exposure to 
contaminated groundwater that 
would result in unacceptable levels 
of risk. 
 
Prevent human and ecological 
receptor exposure through direct 
contact with waste in VBs 9-11. 
 
Mitigate risks from principal threat 
waste in VBs 9-11 through leachate 
treatment. 
 
Restore groundwater to its 
beneficial uses by reducing 
contaminant concentrations. 
 
Mitigate further releases to 
groundwater of hazardous 
substances from residual 
contamination in VBs 9, 10 and 11. 
 
Control and mitigate contaminated 
groundwater plume discharge to the 
river. 
 
Control the production and release 
of hazardous and/or noxious gases 
from VBs 9, 10 and 11 that can 
present an unacceptable risk or 
public nuisance. 

OU7, OU8 and 
OU10 ESD 
(2012) 

Areas B and C, 
VBs 1-8, the 
WWTP, the NLF, 
Plant Area Soils, 
and areas of 
contaminated 
groundwater 

Modification of the Conservation Easement 
by replacing the existing easement with 
multiple Environmental Covenants to 
address multiple owners and property uses, 
and modification of Ecological Backfill 
Values with site-specific cleanup values. 

The ESD did not establish new 
RAOs; it states that the modified 
remedy is consistent with the RAOs 
established by the OU7, OU8 and 
OU10 RODs.  

* The remedy selected in the OU10 ROD does not require institutional controls. However, the OU10 ROD states that the 
Conservation Easement, implemented under OU8, as an institutional control will provide additional long-term protection.  
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Clean Up Goals 
EPA established cleanup goals for each affected media and corresponding area(s) in the decision documents listed 
above. Those cleanup goals are presented below, by OU. A compendium of the cleanup goals is included as 
Appendix C 
 
OU2 Soil  
The OU2 ROD established a soil cleanup goal for PCBs of 10 milligrams per kilogram (mg/kg). Table C-1 in 
Appendix C lists the OU2 Soil Remedial Goal for Total PCBs.  
 
OU7 
Groundwater 
The OU7 ROD states that the remediation of groundwater at the Site will continue until the respective maximum 
contaminant levels (MCLs) for carcinogens and Maximum Contaminant Level Goals (MCLGs) for non-
carcinogens for the COCs are attained and the excess cancer risk associated with potential residential use of the 
groundwater is reduced to one in 10,000 (1x10-4) and the hazard index is reduced to 1 for each specific organ. For 
COCs without MCLs or MCLGs, Risk Based Cleanup Goals were established from EPA Region 3 risk-based tap 
water standards presented at cancer/hazard target benchmarks of 1x10-4 for carcinogens and 1 for 
noncarcinogens. Table C-2 in Appendix C lists the groundwater cleanup goals established by the OU7 ROD. 
 
Soil 
The OU7 ROD required characterization of OU7 soil located outside the basins that would not be covered by the 
VB 9, 10, and 11 cover systems. All soils and sediments classified as hazardous waste were to be disposed of at 
an off-site Resource Conservation and Recovery Act Subtitle C landfill. All non-hazardous soil and sediment that 
met groundwater protection standards but exceeded the regional screening levels (RSLs) for industrial soil at a 
total excess cancer risk of 1x10-5, a total non-cancer risk for target organ-specific HQ of 1, and/or EPA’s Region 3 
Ecologically Protective Backfill Values, as listed in Table 11 of the OU7 ROD, were to be excavated and placed 
in the basins under the cap.  
 
Following the OU7 ROD, EPA determined that the original Ecologically Protective Backfill Values for 
aluminum, iron, manganese, mercury and zinc were lower than naturally occurring regional background levels. 
Therefore, EPA concluded that remediation of soil below background levels to meet the original standards in 
Table 11 of the OU7 ROD, for those five metals would be extremely difficult to achieve. Table 4 lists the 
modified, site-specific OU7 soil cleanup goals established by the 2012 Second ESD (2012 ESD) for those five 
metals. Table C-3 in Appendix C list the soil cleanup goals established by the OU7 ROD and modified by the 
2012 ESD. 
 
Table 4: Modified Ecologically Protective Cleanup Values for Five OU7 Soil COCs    

COC 
Modified 2012 ESD Ecologically 

Protective Backfill Cleanup Values 
(mg/kg) 

aluminum 20,200 
iron 31,700 
manganese 441 
mercury 0.14 
zinc 233 
pH* 5.5 standard units 
* The 2012 ESD also added an additional OU7 soil performance standard to address 
the acidic nature of site soil. The ESD requires that the upper 6 inches of cover soil in 
remediated areas be amended as needed to achieve a pH of no less than 5.5 prior to 
seeding/replanting.   
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Surface Water, Sediment and Biota 
The OU7 ROD did not establish cleanup goals for surface water, sediment or biota. It states that annual sampling 
of surface water, sediment and biota in the South Fork Shenandoah River will be conducted to determine if there 
are decreasing trends in the concentration of contaminants. The Site’s February 2015 Revised Surface Water and 
Sediment Monitoring Plan for OU7 established screening criteria for surface water and sediment. Screening 
criteria for naphthalene is based on EPA Region 3 Biological Technical Assistance Group Aquatic Freshwater 
Screening Levels. The Plan established the EPA Region 3 Freshwater Sediment Screening Benchmarks as the 
sediment screening criteria.     
 
Air 
The OU7 ROD established an air sampling and monitoring program to be implemented during the remedial action 
to ensure that air emissions from the VB 9, 10 and 11 vents do not: 1) result in air concentrations that pose an 
unacceptable risk by exceeding the 1x10-5 risk level for carcinogens or a hazard quotient (HQ) of 1 for non-
carcinogens; 2) pose an ignition or explosion hazard; and 3) pose nuisance odor issues with off-site residences or 
area users.   
 
OU10 Soil 
The OU10 ROD established soil cleanup goals based on both direct contact and protection of groundwater. Soil 
from 0-10 feet below final grade shall meet the direct contact human health standards and the groundwater 
protection standards. The OU10 ROD established a direct contact soil cleanup goal for PCBs of 25 mg/kg. Soil 
deeper than 10 feet shall meet the groundwater protection standards only.  
 
The soil cleanup standards for groundwater protection are based on non-zero maximum contaminant level goals 
(MCLGs). In the absence of a non-zero MCLG, the MCL is used as the groundwater protection standard, when 
available. See Appendix I for information regarding how to screen soil samples against the soil cleanup goals for 
protection of groundwater. Table C-4 in Appendix C lists the soil cleanup standards for the Plant Area Soils 
established by the OU10 ROD.  
 
Following establishment of the OU10 Plant Area Soils boundaries by the OU10 ROD, FMC discovered 
contaminated soil at three areas outside the initially established OU10 boundary. The newly identified areas were 
within the parcel now occupied by the SoccerPlex (Figure 1). In 2004, FMC completed the Remedial 
Investigation of the Proposed Skyline SoccerPlex to supplement the 1994 Sitewide RI. The 2004 RI identified a 
3-acre part of the proposed SoccerPlex property that may have been contaminated by site activities. The 2004 RI 
referred to the area as the “Soils in the Vicinity of the SoccerPlex.” Subsequent grading activities identified two 
more areas of potential concern on the proposed SoccerPlex property, which became known as the “Burnt 
Debris/Ash Area” and the “Coal Seam Area.” Sampling identified elevated concentrations of lead, arsenic and 
other metals in the surface soil in the Vicinity of the SoccerPlex and Burnt Debris/Ash Areas, and a material with 
a coal-like appearance at the Coal Seam Area. The Site’s 2006 OU10 ESD established soil cleanup goals for the 
three areas and defined the entire area as the Expanded Plant Area Soils. To facilitate future recreational use of the 
Expanded Plant Area Soils area, EPA selected risk-based soil cleanup goals based on future residential use. The 
ESD established a total PCB soil cleanup goal for the Expanded Plant Area Soils of 1 mg/kg. 
 
Table C-5 in Appendix C lists the residential soil cleanup standards for the Expanded Plant Area Soils established 
by the 2006 OU10 ESD. Figure J-1 in Appendix J shows the location of the Expanded Plant Area Soils.   
 
Status of Implementation 
Prior to the 1999 Consent Decree, EPA completed parts of the selected remedies for OU2, OU3, OU4, and OU5, 
as established by the 1990 ROD, as removal actions and remedial actions to address immediate threats to human 
health and the environment. Following the 1999 Consent Decree, FMC conducted the remedial actions 
established by subsequent RODs and ESDs. Remedy implementation for each non-administrative OU is described 
below. 
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OU1 
Following Avtex’s bankruptcy in 1990, EPA suspended OU1 remediation and later addressed cleanup of 
groundwater contaminated by VBs 9-11 under OU7. 
 
OUs 2, 3, 4 and 5 
The 1990 ROD selected remedies to address OUs 2 through 5. EPA and FMC completed the required remedial 
actions for those OUs as described below. 
 
OU2: 
Between March 1991 and January 1992, EPA excavated and disposed of 5,000 cubic yards of PCB-contaminated 
soil off site. 
 
OU3: 
Between March 1991 and September 1993, EPA dismantled and demolished the unstable acid reclaim facility. 
 
OU4: 
EPA started providing site security in July 1991; FMC took over site security in October 1999. 
 
OU5: 
In September 1994, EPA identified and disposed of 2,879 drums off site.  
 
OU7 
FMC completed the final OU7 remedial design in October 2011 and performed the OU7 remedial action between 
2011 and 2015. Pre-design activities in 2010 included characterization, excavation and disposal of contaminated 
sediment associated with seeps next to VBs 1, 10 and 11 and OU7 soil located outside of VBs 9, 10 and 11; 
installation of a bridging layer on VBs 9, 10 and 11 with leachate extraction; additional fill to support the cap on 
top of the bridging layer and bench-scale testing for the GLTP. In 2012, FMC constructed a geomembrane cap 
over VBs 9, 10 and 11; installed a passive landfill gas venting system (passive gas vents (GVs) GV-1 through 
GV-11) to reduce the accumulation of gas beneath the cap; covered the cap with soil; and seeded the area. 
Remedy construction also included the installation of stormwater management controls for VBs 9-11 and 
vegetation of the caps with cool- and warm-season grasses and wetland species.  
 
The OU7 leachate extraction system removes leachate from VBs 9, 10 and 11 and conveys it to the GLTP. 
Construction included the installation of 30 leachate extraction wells (10 per VB) and associated conveyance 
lines, and construction of the VB Building to house the extraction system pumps and controls, compressors and 
other associated components. The VB Building is ventilated and is continuously monitored for gases of concern. 
FMC constructed the Site’s leachate extraction system between 2013 and 2014. The leachate extraction system 
includes the VB 9-11 leachate extraction wells, four lift stations and associated conveyance systems. The lift 
stations pump leachate from different areas on the basin/western half of the Site to the GLTP via underground 
conveyance pipes.  
 
Between 2011 and 2013, FMC installed three bedrock groundwater extraction wells, two on the east side of the 
river and one on the west side. A lateral bedrock conveyance line, drilled beneath the river, conveys groundwater 
from the 400-foot-deep well on the west side of the river to the GLTP. FMC constructed the GLTP between 2012 
and 2014. The GLTP design includes an enclosed leachate tank with an air scrubber to control odors. The system 
blends the leachate with contaminated groundwater in an enclosed 192,000-gallon equalization tank. The 
treatment train includes bag filters to remove solids, equalization, metal precipitation, biological treatment, multi-
media filtering, and granulated activated carbon filtering. The system processes solids/sludge through a filter 
press. The solids are disposed of off-site and the system’s effluent discharges to the South Fork Shenandoah River 
under a NPDES permit. The GLTP began full operation in mid-2015. Remedy construction included the 
installation of tall chain-link fence around the GLTP and VBs 9-11 to restrict unauthorized access to those areas.    
Institutional controls are in place for OU7 and are discussed in the Institutional Control Review section. EPA 
approved FMC’s Remedial Action Report for the Viscose Basins 9-11 Cap System and Groundwater & Leachate 
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Extraction Components of OU7 in September 2015. As required by the OU7 ROD, FMC provides water to the 
three residences on the west side of the river. FMC fills cisterns at those properties with clean water that can be 
used for both potable and non-potable purposes, such as irrigation. The OU7 ROD states that none of the privately 
owned parcels west of the river have drinking water wells. EPA confirmed this by contacting the Virginia 
Department of Health in Warren County, during the preparation of this report, and requesting a subject parcel 
search.  The Virginia Department of Health responded that the subject parcels do not have an active well or permit 
for a well currently requested.    
 
OU8 
The selected remedy for OU8 includes institutional controls for Areas B and C. The implementation of the OU8 
remedy is discussed in the Institutional Control Review section below.  
 
OU10 
FMC, in accordance with the 1999 Consent Decree, performed the OU10 remedial action, as established by the 
OU10 ROD and subsequent 2006 ESD, between 2004 and 2014. The following sections describe the different 
components of the OU10 remedy.  
 
VBs 1-8 and the NLF 
The remedy for VBs 1-8 included capping of the basins with a geosynthetic cap and 2 feet of soil, and the 
installation of 25 passive gas vents. FMC capped the basins in 2008 and 2009 and completed seeding of the final 
covers in 2010. The Site’s leachate extraction system conveys leachate generated by VBs 1-8 to the GLTP for 
treatment. The remedy also included installation of stormwater drainage controls.   
 
Due to historically high levels of hydrogen sulfide and other gases, FMC installed carbon filtration units at vents 
OU10 GV-4 and OU10 GV-5 in the spring of 2014. The units treat vapors from the vents and prevent exposure to 
hazardous vapors. 
 
The NLF is a 2.75-acre landfill that stands about 40 feet tall from base to peak. The landfill closure complies with 
the Virginia Solid Waste Management Regulations for closure of a non-hazardous industrial waste landfill (9 
Virginia Administrative Code Section 20-80-207E). The landfill cap includes a geosynthetic liner with a 2-foot 
soil cover and four passive gas vents. The monitoring well network for VBs 1-8 and the NLF includes 19 
monitoring wells. FMC completed landfill closure in July 2012.  
 
Plant Area Soils 
FMC performed the Plant Area Soils remedial action between 2004 and 2012. Cleanup of soil characterized as 
hazardous waste due to lead contamination involved stabilization and placement beneath the cap of the NLF. 
FMC placed PCB-contaminated soil (concentrations between 25 mg/kg and 50 mg/kg) and soil above direct 
human contact health standards in basins and landfill closures below the impermeable layer. Soil exceeding the 
groundwater protection standards was disposed of off-site in an appropriately permitted Transportation, Storage, 
and Disposal Facility (TSDF).  
 
FMC conducted a cleanup evaluation of the OU10 Plant Area Soils and NTCRA – Buildings soils in 2012. The 
evaluation concluded that the remedial actions performed at those areas met the established cleanup goals. The 
Remedial Action Report was approved by EPA in May of 2015.    
 
Expanded Plant Area Soils 
In accordance with the Site’s 2006 OU10 ESD, FMC excavated Expanded Plant Area Soils with COC 
concentrations above residential soil cleanup goals and disposed of them off-site, in an appropriately permitted 
TSDF or on-site in areas to be capped, depending on the level of contamination. Before collecting soil samples 
from the Vicinity of the SoccerPlex area, FMC excavated about 2,000 cubic yards of soil from the area with 
visual evidence of fly ash or coal fines, characterized it, and put it in the NLF. Subsequent samples demonstrated 
that soils in the area do not pose an unacceptable risk to human health or the environment, and that additional 
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remediation was not required. EPA concurred with this finding and approved the remedial work in a June 7, 2012 
letter to FMC.  
 
The Burnt Debris Area contained inert construction debris, black ash, viscose material, rayon fiber and other burnt 
debris. A composite sample of the material indicated it was characteristically hazardous for lead and had elevated 
concentrations of other metals. Cleanup included excavation of 1,513 tons of lead-contaminated soil and debris 
and off-site disposal. Post-excavation soil samples confirmed that the underlying and adjacent soil met the 
cleanup standards, and no further remediation was necessary. EPA concurred with these findings and approved 
the remedial work in an August 7, 2006 letter to FMC.  
 
Sampling of the Coal Seam Area determined that the coal seam material and layer of rubble do not pose an 
unacceptable risk to human health or the environment; therefore, remediation was not required. EPA concurred 
with this finding in a March 19, 2007 letter to FMC. In 2015, EPA approved FMC’s Remedial Action Report for 
the Plant Area Soils Component of Operable Unit 10.  
 
WWTP 
In accordance with the Site’s 2012 EPA-approved work plan, FMC demolished the WWTP in 2013. Inert debris 
from the WWTP was disposed of either on-site in subgrade structures or off-site in an appropriately permitted 
landfills or scrap metal recyclers. The demolition removed aboveground structures except for a tin storage 
building that FMC retained for storage of operation and maintenance (O&M) equipment.   
 
In June 2014, FMC documented the completion of OU10 remedy construction in a Remedial Action Report. In 
September 2015, EPA approved FMC’s Remedial Action Report for OU10.  
  
Institutional Control Review 
In November 1999, the EDA purchased the site property from the Avtex Bankruptcy Trustee pursuant to a Real 
Estate Sale Contract, which included a contingency of execution of a Prospective Purchaser Agreement (PPA).  
The PPA was executed and became effective March 2000. The purchase included the 428-acre Site and about 69 
acres of land on the west bank of the South Fork Shenandoah River. Since that time, small parts of the Site have 
been acquired by different parties, including the town of Front Royal and Warren County. 
 
The OU7 ROD required Institutional Controls to maintain and protect the integrity of the remedy and to prevent 
installation of drinking water supply wells where groundwater contamination exceeds cleanup goals. The OU7 
ROD also requires the development of an Institutional Control Implementation and Assurance Plan (ICIAP). At 
the time of this FYR, FMC is preparing the ICIAP to identify Institutional Controls, how the controls are, or will 
be implemented and how they will be monitored over the long term. The ICIAP will also identify reporting 
requirements associated with each Institutional Control and include, at a minimum, a requirement for annual 
review of the status, effectiveness and appropriateness of the institutional controls. 
 
The OU8 ROD required institutional controls to permanently restrict land use of Areas B and C (Former Plant 
Side: Areas 2, 2A and 2B) to commercial or industrial uses. In December 1999, several parties entered into a 
Conservation and Environmental Protection Easement and Declaration of Restrictive Covenants (Conservation 
Easement) for Areas B and C, to meet the OU8 institutional control requirement. The town of Front Royal has 
also zoned Areas B and C for industrial land use. 
 
The Site’s 2012 ESD selected multiple environmental covenants as part of the remedy to replace the existing 
conservation easement to address multiple owners and property uses. Except for a few properties on the west side 
of the river (discussed below), the multiple covenants addressed the entire Site (Figure 3). In 2014, FMC, site 
property owners and the Clean Water Project entered into four different Virginia Uniform Environmental 
Covenant Act (UECA) Environmental Covenants. In 2014, Honeywell International Inc. entered into a Virginia 
UECA Environmental Covenants for the property north of the site known as Area 5 (Figure 3). Work at the 
Honeywell site was completed by Honeywell with oversite by the EPA Removal Program, and was not part of the 
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Avtex Superfund Site. However, due to proximity and similar site restrictions, the covenants are loosely 
connected. The covenants run with the land, restrict land use (e.g. light commercial/industrial use), prevent 
specific land uses (e.g. schools), place restrictions on soil excavation, and prohibit the extraction and use of 
groundwater and the installation of groundwater wells. The covenants also prohibit activities that could adversely 
affect the integrity of the remedy and grant EPA and VA DEQ access to the Site property to carry out remedy-
related activities. The five covenants were recorded with the Warren County Clerk’s Office on September 17, 
2014. An example of one the covenants is in Appendix F.   
 
One of the five covenants applies to the basin side of the Site and part of the Site on the west bank of the river, 
referred to as West Bank Acres (Instrument 140004560). The West Bank Acres area subject to the covenant 
includes only the property parcels owned by the EDA; it does not include privately owned parcels on the west 
bank of the river that overlie the groundwater plume, or that are located near the plume (Figure 3). FMC provides 
potable water to three private property owners on the west side of the river. At the time of the OU7 ROD, none of 
the private properties west of the river had drinking water wells. However, there are no groundwater use 
restrictions in place for privately-owned parcels located above the groundwater plume west of the river to prohibit 
the installation of new water supply wells. Installation of new private wells at those privately-owned parcels could 
potentially affect the direction of plume migration, and potentially result in unacceptable exposures if the water 
was used for potable purposes.  
 
While not required by the ROD, a May 1989 Virginia Department of Health fish advisory remains in effect. It 
advises against consuming fish from the lower portions of the South Fork of the Shenandoah River, and the main 
stem of the Shenandoah River from Front Royal downstream to the West Virginia state line.  
 
Table 5 shows the implemented institutional controls for the different site media, as well as the tax map 
identification numbers for the privately-owned parcels west of the river for which institutional controls are not in 
place. Figure 3 illustrates the status of institutional controls at the Site.  
  
Table 5: Summary of Institutional Controls (ICs) 

Media, Engineered 
Controls and Areas 
that Do Not Support 

UU/UE Based on 
Current Conditions 

Impacted Area(s) IC 
Objective 

Title of IC Instrument 
Implemented and Date  

Groundwater  

Areas 1, 2, 2A, 2B, 3, 4 and 
5, as shown in Figure 3  

Prevent the installation of 
drinking water supply wells 

in the area where 
groundwater contamination 

concentration exceeds 
cleanup goals and prohibit 
the extraction and use of 

groundwater. 

UECA Environmental 
Covenants for the Site’s five 

areas, recorded 9/17/2014 

Privately owned properties 
west of the river that overlie 
the groundwater plume. Tax 
map identification numbers: 

19F 1 59, 
19F 1 57, 
19F 1 56, 
19F 1 54, 

and 
19 90B. May also include 

additional privately-owned 
parcels along the river 
where installation and 

pumping of new water wells 
could affect plume 

migration. 

ICs not in place 
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Media, Engineered 
Controls and Areas 
that Do Not Support 

UU/UE Based on 
Current Conditions 

Impacted Area(s) IC 
Objective 

Title of IC Instrument 
Implemented and Date  

Soil All site areas depicted in 
Figure 3, east of the river  

Restrict land use to either 
commercial/industrial, 

recreational, conservancy or 
open space depending on-site 
area; prohibit activities that 
could adversely impact the 

integrity of the remedy 
(which includes excavation at 

certain site areas); restrict 
other certain land uses 
depending on-site area.  

UECA Environmental Covenants 
for the Site’s five areas, recorded 

9/17/2014 
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Table 6: Summary of UECA Environmental Covenants 
Environmental 

Covenant 
Instrument 

Number 

Grantor Grantee 
Site Area Subject 

to the IC  
(see Figure 3) 

Tax Map ID 
Numbers Restrictions 

140004561 Industrial 
Development 
Authority of 
the Town of 
Front Royal 
and the 
County of 
Warren, VA  

FMC 
Corporation 
and The 
Clean Water 
Project, Inc. 

Former Plant Side: 
Area 2 and Areas 
2A and 2B  

20A1 3 7, 
20A1 3 7C,  

20A1 3 7A, and  
20A1-3-6A 

Restricts land use to light commercial and industrial use; prohibits 
excavation of any soil from Borrow Area A; and prohibits excavation of 
soil 10 feet below the elevations depicted in attachment C of the IC 
(Appendix F); prohibit groundwater extraction and use, except as may be 
required by EPA or VA DEQ for remedial purposes; prohibits the 
installation of groundwater wells unless approved in writing by EPA; 
prohibits activities that could impact the integrity of the remedy; grants 
EPA and VA DEQ rights of access to the property for remedial purposes  

140004562 Warren 
County 

FMC 
Corporation 
and The 
Clean Water 
Project, Inc. 

Former Plant Side 
– SoccerPlex: Area 
1 

20A1 3 5A Restricts land use to recreational or public park use and associated parking 
lots only; prohibits residential dwellings of any kind; prohibits construction 
of any permanent or temporary building or structures on the property (with 
the exception of SoccerPlex-related infrastructure); prohibits groundwater 
extraction and use, except as may be required by EPA or VA DEQ for 
remedial purposes; prohibits the installation of groundwater wells unless 
approved in writing by EPA; prohibits activities that could impact the 
integrity of the remedy; grants EPA and VA DEQ rights of access to the 
property for remedial purposes. 

140004563 Town of 
Front Royal  

FMC 
Corporation 
and The 
Clean Water 
Project, Inc. 

Former Plant Side 
– Area 6 

20A1 3 7B Restricts land use to light commercial and industrial use; prohibits 
groundwater extraction and use, except as may be required by EPA or VA 
DEQ for remedial purposes; prohibits the installation of groundwater wells 
unless approved in writing by EPA; prohibits activities that could impact 
the integrity of the remedy; grants EPA and VA DEQ rights of access to the 
property for remedial purposes. 

140004560 Industrial 
Development 
Authority of 
the Town of 
Front Royal 
and the 
County of 
Warren, VA 

FMC 
Corporation 
and The 
Clean Water 
Project, Inc. 

Basin Side: Area 3 
(Conservancy and 
Open Space) and 
Area 4 (West Bank 
Acres) 

20A1 3 8 and 
several EDA-
owned parcels 

west of the river 

Prohibits residential dwellings of any kind; prohibits construction of any 
permanent or temporary building or structures on the property (with the 
exception of buildings that are customary and appropriate for park and 
recreational usage or those necessary for protection of human health or the 
environment, or constructed by EPA or FMC to implement response 
action); prohibits groundwater extraction and use, except as may be 
required by EPA or VA DEQ for remedial purposes; prohibits the 
installation of groundwater wells unless approved in writing by EPA; 
prohibits activities that could impact the integrity of the remedy; grants 
EPA and VA DEQ rights of access to the property for remedial purposes; 
restricts the Conservation and Open Space Area of the property (Area 3) to 
conservancy and open space but may permit particular activities as 
specified in the Environmental Covenant; restricts the West Bank Acres 
area of the property (Area 4) to public park and recreational uses.   
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Environmental 
Covenant 

Instrument 
Number 

Grantor Grantee 
Site Area Subject 

to the IC  
(see Figure 3) 

Tax Map ID 
Numbers Restrictions 

140004559 Honeywell 
International 
Inc.  

The Clean 
Water 
Project, Inc. 

Basin Side – 
Honeywell: Area 5 

20A1 3 5 and 
20A1-3-6 

Prohibits groundwater extraction and use, except as may be required by 
EPA or VA DEQ for remedial purposes; prohibits the installation of 
groundwater wells unless approved in writing by EPA; prohibits residential 
dwellings of any kind; restricts the part of the property located within the 
100-year floodplain to conservancy, open space and park usage only; 
prohibits construction of any permanent or temporary building or structures 
within the flood zone (with the exception of buildings that are customary 
and appropriate for park usage). 

Note: The restriction descriptions above do not include all restrictions outlined in each Environmental Covenant; they describe the restrictions that are most relevant to 
the protection of the selected remedy and that serve to prevent unacceptable exposure to site-related contamination.  
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Figure 3: Institutional Control Map 

 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.  The plume maps are based on Appendix H – Figure H-29.   
 

Note: West of the South Fork Shenandoah 
River. the parcels with institutional controls 
do not include tax map numbers because 
of the number of parcels in this area. Tax 
map numbers can be accessed at 
https://www.warrengis.org. Tax map 
numbers for the privately owned parcels 
without institutional controls are also not 
mapped but are included in Table 6. 

Note: The river is subject to a 1989 
Virginia Department of Health Fish 
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Systems Operations/Operation & Maintenance (O&M)  
In accordance with the Site’s 2015 Sitewide Operations and Maintenance Plan, PRP contractor Parsons prepares 
and submits annual sitewide O&M reports to EPA. The Sitewide O&M Plan includes three parts. Part one 
addresses the landfill and basin cover systems. Part two addresses the groundwater and leachate extraction 
systems. Part three addresses the GLTP.   
 
The sections below summarize the Site’s O&M activities and any noteworthy O&M-related events since the 
previous FYR. The Site transitioned into the O&M phase on December 30, 2015. 
 
Landfill/Basins Cover System 
Part 1 of the Sitewide O&M Plan requires the following O&M activities: 
 

• Post-closure inspection of the final cover. 
• Monitoring and maintenance of passive gas vents and gas vent filter systems. 
• Routine maintenance and repairs to maintain the effectiveness and integrity of the final cover system. 
• Procedures to be followed in the event of catastrophic events. 
• Documentation and reporting. 

 
Since the previous FYR, no significant O&M issues, besides the installation of the discussed gas vent filter 
system, have been noted. Typical minor O&M observations include bare spots, small trees, minor erosion and 
small areas of standing water. Parsons addresses those types of minor issues upon discovery.  
 
Topographical Surveys 
In lieu of using settlement markers, the O&M Plan requires an annual land surface topographic survey of the 
cover systems. Surveys were performed in 2015 and 2016; the results were compared to the 2014 baseline results. 
In most areas, settlement has been less than 0.5 feet per year. The 2015 and 2016 surveys reported widespread 
settlement at the NLF, but concluded that the NLF cap appears to be settling relatively uniformly and within 
expected tolerances to maintain a gradient sufficient to shed precipitation.  
 
Wetlands 
The OU7 remedy included an area of wetland restoration. The sitewide O&M Plan requires annual monitoring of 
the wetland restoration area for five full growing seasons after its construction and planting (from 2014 through 
2018). The 2014-2016 surveys have identified small populations of invasive species. However, the reports 
conclude that a combination of mowing, spot treating with herbicide and continued monitoring are expected to 
help control these species. Overall, the surveys indicate that the wetland restoration area is becoming established 
with wetland vegetation. 
 
Gas Vents 
In accordance with the sitewide O&M Plan, the PRP’s contractor(s) performs quarterly monitoring and 
inspections of the passive gas vents associated with OU7, OU10 and the NTCRA Basins. The 2016 sitewide 
O&M Report noted that several passive vents are slightly tilted, ranging from five to 20 degrees from vertical. 
However, the report concluded that the tilting of the vents does not impact their operation. The PRP contractor 
will continue to monitor the vents and will repair them if further damage may inhibit their ability to function. The 
PRP contractor will continue to monitor the inline carbon filtration units to determine when break through occurs 
on the primary unit.  Once break though occurs, the secondary unit transitions to the primary unit and a new 
secondary unit is installed.  The spent unit is transported for recharge and disposal at an approved treatment 
facility.     
 
Groundwater and Leachate Extraction System 
The groundwater and leachate extraction system includes three primary components: the VB 9-11 leachate 
extraction system, the OU10 and NLF leachate conveyance system (lift stations), and the OU7 groundwater 
extraction system. The Site’s supervisory control and data acquisition system tracks and monitors system 
operations. In 2016, the VB extraction wells were out of operation for a few months to replace the pumps. 
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Otherwise, since startup, the system has operated as designed with minimal down time. An equipment 
maintenance program is used to record routine and non-routine maintenance activities and repairs. Parsons, the 
PRP’s contractor, prepares and submits quarterly reports that summarize operation of the groundwater and 
leachate extraction system. Per the sitewide O&M Plan, Parsons samples the extracted VB leachate and 
groundwater to monitor and track any changes in the leachate characteristics. In general, concentrations of 
leachate constituents have either decreased or remained relatively stable since system startup. Table H-10 in 
Appendix H presents the Leachate Sample Results Summary for 2015 and 2016.   
 
Groundwater and Leachate Treatment Plant 
The GLTP treats a range of constituents, including, but not limited to, organic content, metals, chlorobenzene, 
chloroform, 2,4-dimethylphenol, carbon disulfide, ethylbenzene, methylene chloride, phenol, toluene and 
trichloroethene. The design flow rate for the plant is 125 gallons per minute. The GLTP discharges effluent at 
Outfall 004 directly to the South Fork Shenandoah River in accordance with the plant’s NPDES permit. Parsons 
reports discharge monitoring results to VA DEQ each month in Discharge Monitoring Reports. There were no 
permit exceedances in 2015 or 2016. In 2016, the GLTP discharged 31.95 million gallons of water to the river or 
an average of 88,000 gallons per day.  
 
III. PROGRESS SINCE THE PREVIOUS REVIEW 
 
This section includes the protectiveness determinations and statements from the previous FYR as well as the 
recommendations from the previous FYR and the current status of those recommendations. 

 

Table 7: Protectiveness Determinations/Statements from the 2013 FYR 

OU # Protectiveness 
Determination Protectiveness Statement 

2 Protective 
The remedial action for OU-2 has been completed and the 
remedy is protective because the cleanup level for PCBs of 10 
ppm was achieved in the area of concern. 

8 Protective 

The institutional control for Areas B and C called for in the 
ROD is being implemented through the Conservation 
Easement. The Conservation Easement can be enforced by 
EPA, the Lord Fairfax Soil and Water Conservation District 
and the Valley Conservation Council. The ROD 3 for Areas 
B and C is considered protective. 

10 Short-term Protective 

The major components of the remedy are substantially 
complete. The Plant Area soils were remediated to the cleanup 
levels established in the ROD. In addition, a risk evaluation 
was conducted comparing the concentration of contaminants 
in the existing soils to the April 2012 RSLs. This evaluation 
demonstrated that the plant area soils are protective for an 
industrial/commercial scenario. To ensure that the plant area 
soils remedy is protective to the current ecological receptors, 
an ecological assessment is warranted. Viscose Basin 1-8 and 
the New Landfill have been graded, capped, and seeded 
preventing exposure. The WWTP is scheduled for demolition 
in 2013. 



27 
 

Table 8: Status of Recommendations from the 2013 FYR 

OU # Issue Recommendation Current 
Status Current Implementation Status Description Completion 

Date  
OU7 Some groundwater 

monitoring wells are 
routinely sampled and 

inspected, while 
others may be 

neglected. 

Develop and 
implement a 

comprehensive 
groundwater 

monitoring well 
evaluation plan. 
Implement the 

recommendations of 
the plan. 

Completed In response to this FYR recommendation, FMC performed a sitewide 
wellfield inspection in November 2012. It identified several wells in need 
of repairs and that needed to be properly abandoned. With EPA approval, 
between December 2013 and February 2014, FMC abandoned 13 
monitoring wells, two unknown wells and one deep bedrock well in 
accordance with VA DEQ specifications. FMC contracted A-Zone 
Environmental Services and Eichelbergers, Inc. to repair 103 wells 
identified during the well inspection. The contractors performed the work 
between January and April 2014. Environmental Resources Management 
prepared the May 30, 2014 Monitoring Well Repair and Abandonment 
Report to document the well abandonments and repairs on behalf of 
FMC.  

May 30, 2014 

OU7, 
OU10 

There is insufficient 
information to 
confirm that air 

emissions do not 
present an 

unacceptable risk. 

Collect gas vent data 
and incorporate into 

an air model to 
determine risk and 

potential for 
nuisance odors on-
site and off site. If 

risks are 
unacceptable, apply 
emission controls to 
the vents to capture 

or destroy 
contaminants. In lieu 

of air modeling 
analysis, install air 
pollution controls 

proactively. 

Completed 

In accordance with the sitewide O&M Plan, FMC monitors gas vents for 
methane, volatile organic compounds (VOCs), hydrogen sulfide, lower 
explosive limit (LEL), carbon monoxide and oxygen. FMC documents 
the monitoring results in annual O&M reports. Due to historically high 
levels of hydrogen sulfide and other gases, in the spring of 2014, FMC 
installed carbon filtration units at OU10 GV-4 and OU10 GV-5. The units 
treat vapors from the vents and prevent exposure to hazardous vapors. 
FMC changes the filters based on monitoring results and if nuisance 
odors are observed.  
 
The gas vent data have not been incorporated into an air model to 
determine risk. However, the previous FYR recommendation states that 
in lieu of air modeling analysis, air pollution controls could be installed 
proactively. The installation of the filtration units at OU10 GV-4 and 
OU10 GV-5 is an example of the installation of proactive air pollution 
controls.    
 
 

Spring 2014 



28 
 

OU # Issue Recommendation Current 
Status Current Implementation Status Description Completion 

Date  

OU10 

The former Plant Area 
is currently vacant and 

an ecological 
assessment is 
necessary to 

determine if the 
remedy is protective 

of ecological 
receptors. 

Conduct an 
ecological 

assessment. 
Ongoing 

In response to this issue, FMC completed a screening-level ecological 
risk assessment (SLERA) for the former Plant Area Soils part of OU10 in 
December 2014. The SLERA found that several chemicals of potential 
ecological concern are present in soil and sediment within the area 
evaluated at concentrations that exceed ecological screening levels, 
including bioaccumulative chemicals of potential ecological concern such 
as mercury and PCBs. EPA provided FMC with review comments on the 
SLERA in August 2015. EPA noted that several aspects of the assessment 
need to be further and more thoroughly addressed. EPA concluded that 
while future use of the area is intended to be industrial/commercial, the 
potential for unacceptable ecological risk exists until any redevelopment 
is carried out. A more detailed discussion of the SLERA is included in the 
Technical Assessment section.    

 
 
Ongoing 
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IV. FIVE-YEAR REVIEW PROCESS 
 
Community Notification, Involvement & Site Interviews 
A public notice was made available by newspaper posting in the Warren Sentinel on November 16, 2017. It stated 
that the FYR was underway and invited the public to submit any comments to EPA. A copy of the press notice is 
included in Appendix K. The results of the review and the report will be made available at the Site’s information 
repository, Samuels Public Library, located at 330 East Criser Road in Front Royal, Virginia, and online at: 
https://www.epa.gov/superfund/search-superfund-five-year-reviews. 
 
EPA interviewed VADEQ RPM Michelle Payne on February 23, 2018. Ms. Payne expressed that the remedy was 
functioning as intended and that the State was not aware of any complaints nor aware of any changes that would 
affect the remedy.  EPA also interviewed EDA Director Jennifer McDonald on February 14, 2018.  Ms. 
McDonald did not express any concerns related to the protectiveness of the site and felt that the site 
redevelopment was slowly progressing as intended. Interviews forms are included in Appendix K.  
 
Data Review 
This data review evaluates groundwater, surface water, sediment and aquatic biota data collected as part of long-
term monitoring requirements for OU7, OU10 and the NTCRA basins and presented in the 2015 Annual Site-
Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 
Report (2015 Annual Report). Appendix H presents a detailed data review, which includes data tables and figures. 
A summary of the data review is presented below. FMC submitted the 2016 Annual Site-Wide Groundwater, 
Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins on January 8, 2018.  EPA 
is currently reviewing the submitted report. The initial review indicates that the 2016 Annual Site-Wide 
Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins is 
consistent with the 2015 Report.  
 
OU7 
 
Groundwater 
The purpose of the OU7 groundwater monitoring program is to monitor groundwater elevations and quality to 
evaluate remedy performance and to support plume capture zone analyses, and to monitor groundwater quality for 
the closed VB 9-11 units in accordance with the Virginia Solid Waste Management Regulations (VSWMRs). 
Figure H-1 in Appendix H shows the locations of the wells in the OU7 monitoring program in each of four flow 
zones: overburden, shallow bedrock, intermediate bedrock and deep bedrock. Figure H-1 also shows pumping 
wells TW-01, TW-02 and TW-03, which began consistent operation in June, March and August 2015, 
respectively. Figures H-26 through H-29 also present 2015 groundwater elevation contours for the flow zones as 
well as isoconcentration contours for carbon disulfide, arsenic and antimony, the most widespread COCs. This 
FYR evaluates the groundwater data collected in 2015 in detail and presents limited historical data to provide 
context for the evaluation. Table H-5 in Appendix H presents a summary of the 2015 sampling results.  
 
2015 Capture Zone Analysis 
 
PRP contractors collect water level data on a quarterly basis to support capture zone analyses. In support of the 
2015 Capture Zone Analysis (CZA), the OU7 monitoring wells were gauged four times during 2015 (March 18, 
July 7, September 15, and December 8). Under non-pumping conditions, groundwater under the Site (on the east 
side of the river) generally flows to the west toward the river. However, groundwater within the bedrock aquifer 
flows southwest parallel to a geologic strike. In the subdivisions on the west side of the Shenandoah River, 
groundwater typically flows to the east and southeast, toward the river. Figures H-2 through H-21 in Appendix H 
present groundwater elevation contours for the overburden, shallow bedrock, intermediate bedrock and deep 
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bedrock created using data collected quarterly during 2015, from both during and after consistent operation of the 
recovery wells.6  
 
Results of capture zone analysis presented in the 2015 Annual Report suggest that: 
 
• There is a well-developed cone of depression in the shallow and intermediate bedrock between wells TW- 

01 and TW-02 and extending across the river. 
• The deep bedrock drawdown indicates an elongated cone of depression that extends from TW-02 through 

TW-01 and across the river to TW-03. However, drawdown values are more variable in this zone, 
possibly indicating less well-connected fractures. 

• The effects of pumping from across the river are evident, and the capture zone created by pumping at 
TW-03 has now extended to the southeast of TW-03. 

 
See Appendix H for additional information regarding the 2015 CZA.  
 
Groundwater Quality 
 
During the 2015 sampling event, carbon disulfide was the only volatile organic compound (VOC) detected above 
its OU7 remedial goal of 1,000 micrograms per liter (µg/L). Carbon disulfide was detected in 32 wells and 
appeared in each of the four flow zones. Detected concentrations exceeded the carbon disulfide remedial goal in 
five wells (shallow bedrock well MW-03R (located between VB 9 and VB 11), intermediate bedrock wells 205 
and 206 (located at the southwest corner of SB-2 and west of the river, respectively), and deep bedrock wells 305 
and 336 (located at the southwest corner of SB-2 and west of the river, respectively). This is a decrease from 
2014, when carbon disulfide was detected in 34 wells and exceeded the remedial goal in 11 wells. Carbon 
disulfide concentrations are generally decreasing in wells MW-03R, MW-206 and MW-305, but are increasing in 
MW-205 and MW-336 (Table H-1 of Appendix H). However, carbon disulfide concentrations in MW-205 remain 
below historic concentrations. Preliminary results from 2016 suggest further reduction in carbon disulfide 
concentrations across the Site since pumping began. 
 
Figures H-26 through H-29 in Appendix H show the extent of the carbon disulfide in the overburden, shallow, 
intermediate and deep bedrock flow zones. Carbon disulfide in the shallow bedrock is limited in extent and 
centered around MW-03R, located immediately adjacent to the VBs. The lateral extent of carbon disulfide above 
the remedial goal in the intermediate and deep bedrock units are much larger and extend from the VBs southwest 
to the western side of the river. However, carbon disulfide was not detected in the Borehole 606 (southwest of 
TW-03) intermediate groundwater packer interval in a 2013 TW-03 investigation.  Furthermore, recovery well 
TW-03, which began continuous operation after the 2015 sampling event, is located south of MW-206 and is 
expected to capture contamination in this area. Additional monitoring will determine the effectiveness of 
groundwater extraction in this area.  
 
During the 2015 sampling event, overburden well MW-09 was the only well to report semi-volatile organic 
compound (SVOC) detections above the OU7 remedial goals (4-methylphenol and phenol only). SVOCs were not 
detected above the OU7 remedial goals in the shallow, intermediate or deep groundwater, which is consistent with 
historical results. 
 
During the 2015 sampling event, concentrations of nine metals (antimony, arsenic, chromium, cobalt, iron, lead, 
manganese, nickel and vanadium) exceeded their respective OU7 remedial goals in at least one monitoring well. 
All other metals and cyanide were either not detected or were detected below remedial goals. Although cyanide 
was not detected in any 2015 sample, the detection limit for cyanide in several samples, including deep bedrock 
well 305, exceeded the cyanide cleanup goal of 200 µg/L. Deep bedrock well 305 reported cyanide above the 
cleanup goal during sampling events in 2012, 2013 and 2014. The lack of detectable cyanide at this location in 
2015 is likely due to laboratory issues that resulted in an elevated detection limit.  

                                                      
6 Figures H-2 through H-21 also include groundwater drawdown maps. 
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Arsenic and antimony are the two most widespread inorganic constituents in groundwater at OU7 and serve as 
reasonable indicator constituents for delineating the extent of all inorganic constituents. Figures H-26 through H-
29 present arsenic and antimony isoconcentration contours from the 2015 sampling event for the four 
groundwater flow zones.  
 
The two highest arsenic concentrations (3,010 µg/L and 2,480 µg/L) were reported in deep bedrock well 305, 
located downgradient of the VBs and close to recovery well TW-01, and overburden well MW-09 located 
immediately downgradient of VB-9. Arsenic concentrations in both wells have been variable over the past four 
years, but have increased overall since 2012 (Table H-2 in Appendix H). 
 
Intermediate bedrock well 205 and deep bedrock wells 305 and 336 reported the highest concentrations of 
antimony during the 2015 sampling event. Antimony concentrations in these wells has been variable between 
2012 and 2015, but are generally decreasing in well 205 and stable in well 336. Deep bedrock well 305 shows an 
increase in concentrations between 2012 and 2015, which is also consistent with the trend for arsenic in this well 
(Table H-3 of Appendix H).  
 
Results from the 2015 sampling event generally show consistent or decreasing concentrations for most other 
inorganic COCs. An exception is iron and manganese at overburden well MW-10. Iron and manganese 
concentrations in 2015 are several orders of magnitude higher than recent concentrations measured at MW-10, 
located downgradient of VB-10. The 2015 Annual Report indicates that the reason for the increase in iron and 
manganese concentrations is not clear. Turbidity and other field parameters were not significantly different from 
past results. 
 
VSWMR Compliance Monitoring  
Eleven of the 52 sampled wells in the OU7 groundwater monitoring network also serve as VSWMR compliance 
wells (Figure H-30 in Appendix H). A review of the control charts for the 2015 sampling event, which are 
included in the 2015 Annual Report, found that most constituents remain below their baseline concentrations, 
with the exception of a few constituents at MW-09 and WP-10 (See Table H-4 in Appendix H). These 
constituents were not significantly above their baseline concentrations. Data will continue to be reviewed to 
establish whether there is a statistically significant pattern indicating increases in the groundwater concentrations. 
 
Surface Water  
The objective for the OU7 river monitoring is to collect surface water quality data to determine whether there are 
decreasing trends in the constituent concentrations found in surface water in the area where the groundwater 
contamination plume from VB 9-11 is entering the South Fork Shenandoah River. Surface water samples were 
collected annually, beginning in 2012. Figure H-31 in Appendix H presents the 2015 surface water and co-located 
sediment sampling locations, except for new sample location SW-8 added in 2015, which is located upstream of 
the Site.  
 
VOCs, SVOCs and cyanide were not detected in surface water samples collected between 2012 through 2015, 
except for a low-level qualified detection of carbon disulfide at 1.11 B µg/L in SW-7 in 2013. Table H-6 in 
Appendix H presents the 2015 surface water sampling results. Refer to the 2015 Annual Report for historical 
analytical results for OU7 surface water.     
 
Various metals have been detected in surface water samples since sampling began. During the 2015 sampling 
event, concentrations of metals in river surface water samples were reported as non-detect or at concentrations 
below the VA DEQ Surface Water Criteria for Public Water Supply (2012) at all sampling locations. This is 
consistent with historical results. 
 
Sediment 
The objective for the OU7 river sediment monitoring is to determine whether there are decreasing trends in the 
constituent concentrations found in sediment in the area where the groundwater contamination plume from VB 9-
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11 is entering the South Fork Shenandoah River. Sediment samples were collected annually, beginning in 2012. 
Figure H-31 in Appendix H presents the 2015 sediment and co-located surface water sampling locations, except 
for new location SD-8, located upstream of the Site. 
 
Carbon disulfide and acetone were routinely detected in sediment samples between 2012 and 2015. Carbon 
disulfide concentrations in all sediment sample locations exceeded the EPA Region 3 freshwater sediment 
screening benchmark during the 2015 sampling event. However, this is consistent with historical results and does 
not show an increasing trend. There is no established screening value for acetone. Data will continue to be 
reviewed to establish whether there is a statistically significant pattern indicating increases in the sediment 
contamination concentrations. Table H-7 in Appendix H presents a summary of 2015 sediment sampling results. 
Refer to the 2015 Annual Report for historical analytical results for OU7 sediment.     
 
SVOCs were generally not detected or were detected below the sediment screening benchmarks between 2012 
and 2015. The exception is a detection of 4,3-methylphenol above its screening benchmark in SD-8 during the 
2015 sampling event. Naphthalene and phenol were also detected at this location, but the concentrations did not 
exceed the screening benchmarks. Sediment sample location SD-8 is upstream of the Site; therefore, the detected 
SVOCs are not believed to be related to site activities. SD-8 is also a new sample location added in 2015, so there 
are no other data available from this location. SD-8 will be included in future monitoring events.   
 
Metals are also routinely detected at all the sediment sampling locations. During the 2015 sampling event, three 
metals exceeded their screening benchmarks: mercury (SD-04, SD-07, SD-08), manganese (SD-06, SD-08) and 
iron (SD-08). SD-08, the new upstream location for 2015, reported the most exceedances of screening criteria. 
The concentrations of metals detected in sediments in 2015 are relatively consistent with results reported from 
previous years.  
 
Consistent with historic results, total cyanide was not detected in any of the samples in 2015. 
 
Aquatic Biota 
Triennial aquatic biota sampling is conducted to determine whether there are decreasing trends in the 
concentration of PCBs found in the aquatic biota (i.e., fish and macroinvertebrates) that live next to the Site. 
During the 2015 sampling event, samples were collected at six aquatic biota sampling locations (BMI-1 through 
BMI-6). Figure H-32 in Appendix H presents the aquatic biota sampling locations. Refer to the 2015 Annual 
Report for current and historical analytical results for OU7 aquatic biota.   
 
In fish samples, PCBs were detected in multiple samples of smallmouth bass, redbreast sunfish, northern 
hogsucker, fallfish and comely shiner at concentrations that exceed the VA DEQ Fish Screening Value for PCBs 
of 0.020 mg/kg. Significant decreases in PCB concentrations have been observed in the smallmouth bass and 
redbreast sunfish samples since 2012. Comparing the comely shiner results to the previous bluntnose minnow 
results indicates similar concentrations between 2012 and 2015. 
 
In benthic macroinvertebrate samples, PCBs were detected in only one fingernail clam tissue sample during the 
2015 sampling event. Aroclor 1260 was the only Aroclor detected. Although no PCBs were detected in these 
samples in 2012, the laboratory reporting limits and method detection limits for PCBs during the 2015 event were 
an order of magnitude lower than those obtained in 2013. There are no tissue screening values for this species.  
 
PCBs were not detected in any of the six sediments samples collected at the aquatic biota sampling stations during 
the 2015 sampling event. 
 
OU10  
 
Groundwater 
The OU10 ROD established soil cleanup goals based on both direct contact and protection of groundwater. The 
purpose of the groundwater monitoring program for the closed OU10 units (VBs 1-8 and the NLF) is to determine 

----
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whether groundwater quality becomes further degraded and, if so, whether an unacceptable risk is posed by the 
change in water quality conditions. The 2015 sampling event represents the eighth annual monitoring event for 
OU10. Table H-8 in Appendix H presents the 2015 analytical results. Refer to the 2015 Annual Report for 
historical results.  The groundwater elevation contours for both the overburden and the shallow bedrock for July 
2015 are shown on Figures H-33 and H-34 respectively. The groundwater contours for both the overburden and 
the shallow bedrock are similar to contour maps from previous monitoring events. 
 
VBs 1-8 
At VBs 1-8, arsenic, naphthalene, benzene and vinyl chloride concentrations exceeded the applicable EPA RSL in 
one or more wells during the 2015 sampling event. However, in all but one case, the concentrations were below or 
within the baseline range for the well. The arsenic concentration at upgradient well 133 exceeded the RSL and 
was slightly above its baseline concentration.  
 
At downgradient overburden well GPW-14, four constituents (acetone, methyl ethyl ketone, 2-hexanone and 
xylenes) exceeded their baseline ranges (although detected concentrations were below RSLs). This is the first time 
these concentrations have been detected above their respective baseline ranges. One detection above the baseline 
range is not sufficient to determine if an increase in the concentrations has occurred. Continued monitoring is 
necessary to determine if VBs 1-8 are causing an increase in these VOCs. 
 
At downgradient shallow bedrock well 119, the xylene concentration was above the applicable baseline range 
(although detected at a concentration below the RSL). The 2015 exceedance was the first exceedance of baseline 
for xylenes. Continued monitoring will be necessary to determine if an increasing trend is present. 
 
The NLF 
At the NLF, the two wells that are representative of upgradient overburden groundwater quality have been 
sampled, but all downgradient overburden monitoring wells have been dry during each of the monitoring events. 
Based on the dry conditions at the downgradient monitoring wells, it appears that minimal overburden 
groundwater is present beneath and downgradient of the NLF. 
 
Carbon disulfide (well 133) and vinyl chloride (well MW-07) were the only VOCs detected in the shallow 
bedrock monitoring wells downgradient of the NLF during the 2015 sampling event. Both detections exceeded 
their respective baseline ranges (the vinyl chloride detection also exceeded the RSL). Carbon disulfide has been 
intermittently detected at well 133, and vinyl chloride has been present in well MW-07 since 2013. Preliminary 
data from 2016 report similar concentrations of carbon disulfide and vinyl chloride in these wells. There are 
insufficient data yet to determine if the concentrations of these constituents are increasing or stable.  
 
Concentrations of arsenic, beryllium, and nickel are elevated in the downgradient shallow bedrock wells 
compared to concentrations in the upgradient shallow bedrock wells; arsenic also exceeded its RSL in MW-07 
and well 133. Except for arsenic at well 133, the detected concentrations for these metals were below or within 
the range of baseline values in their respective wells. Additional monitoring data are required to determine if an 
increasing trend for arsenic is present at this location. 
 
NTCRA Basins  
 
The purpose of the groundwater monitoring program for the NTCRA-Basin units (that is, the Fly Ash Basins 
(FABs) and the SBs) is to determine whether groundwater quality becomes further degraded from the viscose and 
other waste within the units and, if so, whether there is an unacceptable risk posed by the change in water quality 
conditions. Figures H-35 and H-36 in Appendix H show the NTCRA-Basin monitoring well locations. Sumps for 
each cover system are also monitored. The 2015 sampling event represents the fifteenth year of annual sampling. 
Table H-9 in Appendix H presents the 2015 analytical results. Refer to the 2015 Annual Report for historical 
results.   
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During the 2015 sampling event, arsenic was the only constituent detected in groundwater at concentrations 
exceeding the EPA tapwater RSL. This result is consistent with prior sampling events. Overburden well MW-
014R reported the highest arsenic concentration in 2015 with a detection of 692 µg/L (compared to the current 
RSL of 0.052 µg/L and MCL of 10 µg/L). In accordance with the OU7 Groundwater Management Plan (GWMP), 
the control chart approach was selected as the method to evaluate the data collected in each downgradient well. 
The control chart for well 014R is presented in the 2015 Annual Report. The control chart shows that the arsenic 
concentration in groundwater at well MW-014R has remained relatively stable between 2008 and 2015. Control 
charts for other downgradient wells can be found in the 2015 Annual Report.  
 
Several metals (arsenic, nickel and zinc) and sulfate were detected in samples collected from one or more of the 
FAB sumps above applicable screening criteria (the more stringent freshwater standards for either aquatic life or 
human health contained in the Virginia Surface Water Quality Standards). Concentrations have been relatively 
stable or decreasing in most sumps. Arsenic detected in sump FAB-1-2 increased by two orders of magnitude 
compared to the 2014 result. Additional data are required to determine if the increase at FAB-1-2 is an anomaly or 
represents a trend. 
 
Arsenic, copper, nickel and sulfate concentrations exceeded screening criteria in one or more of the SB sumps 
during the 2015 sampling event. The concentrations of COCs in these sumps has decreased or remained generally 
stable over the monitoring period. 
 
OU7, OU10 and NTCRA Basin Gas Vents 
 
In accordance with the Sitewide O&M Plan, the PRP performs quarterly monitoring of the passive gas vents 
associated with OU7, OU10 and the NTCRA Basins. Vents are monitored for methane, VOCs, hydrogen sulfide, 
lower explosive limit (LEL), carbon monoxide and oxygen. Vents GV-4 and GV-5 at OU10 have vent filter 
systems (carbon canisters) to treat the vapors from these vents. The PRP monitors the systems for the same 
parameters as the passive vents, but on a more frequent schedule (twice weekly from May 1 to October 31 and 
monthly from November 1 to April 31.) The methane, VOC and hydrogen sulfide monitoring results are 
compared to baseline results, and for methane, to an arbitrary 25 percent LEL to determine if monitoring should 
continue at the specified frequency. Two-year baseline monitoring was completed in 2015.   
 
During the 2016 monitoring, there were very few detections of hydrogen sulfide significantly above baseline 
values at the vents, with the exception of vents GV-04 and GV-05. Methane continues to be the most widespread 
contaminant detected in the vents. The highest concentrations were observed at OU7 and OU10, where a 
significant number of the methane results exceeded the calculated baseline values. Similar to methane, the highest 
LEL readings were observed at OU7 and OU10 and the 25 percent LEL was exceeded at most vents in OU7 and 
OU10 in two of the four quarters in 2016. With the exception of GV-04 and GV-05 at OU10, organic vapors 
continue to be only sporadically detected at very low levels (below 0.5 parts per million (ppm)) compared to 
baseline values of 0 to 0.3 ppm. 
 
GV-04 and GW-05 continue to report elevated levels of hydrogen sulfide at the monitoring point before the filter, 
with concentrations relatively low in the beginning of each year (less than 10 ppm), compared to a baseline of 
624.5 ppm for GV-04, and 536 ppm for GV-05, and then typically increasing from April through end of summer 
(with levels greater than 1,000 ppm by August). Hydrogen sulfide levels at the monitoring point after the filter are 
lower; however, elevated levels have been observed in GV-04 after the filter during 2016 monitoring. The PRP 
changes the filter media for the system when elevated levels are observed from the primary filter which 
discharges to a secondary filter.  
   
The Site’s O&M Plan defines the “breathing zone” as an area within three feet of the vent, four to five feet above 
the ground surface. Throughout the last three years of monitoring, there have been only sporadic detections of 
hydrogen sulfide in the breathing zone and none of the detections exceeded 1 ppm. In many cases, hydrogen 
sulfide was not detected in the associated vent and the detections were rarely associated with any odors. Given the 
lack of odors or pattern to the detections, O&M reports from 2015 and 2016 suggest that those detections may be 
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related to drift in the instrument and not actual breathing zone results. Methane is detected only sporadically in the 
breathing zone at relatively low concentrations, well below 25% of the LEL. There were no detections of organic 
vapors in the breathing zone in 2016. Prior to 2016, detections of organic vapors in the breathing zone occurred 
only sporadically, and at low concentrations.  
 
Based on the last three years of vent monitoring results, the 2016 sitewide O&M Report recommended the 
discontinuation of organic vapor monitoring and of breathing zone reading monitoring at all basin areas except 
OU10 GV-4 and OU10 GV-5. The report also suggested modifying vent sampling frequency at the SBs from 
quarterly to annually, with exception of a few locations.  EPA has reviewed the data associated with the request 
and agreed with the suggested modification to the vent monitoring at the SBs from quarterly to annually, with 
exception of a few locations.  Additionally, EPA agreed to discontinue the organic vapor monitoring and of 
breathing zone reading monitoring at all basin areas except OU10 GV-4 and OU10 GV-5. However, if the 
conditions observed pose a serious imminent threat to human health, the environment, or the remedy, FMC will 
take immediate action to address the threat and notify EPA as soon as possible of the action being taken. 
 
Site Inspection 
The site inspection took place on 6/27/17 and 6/28/2017. In attendance were Jeff Thomas (EPA Region 3 RPM), 
Frank Avvisato (EPA Headquarters), Charlie Root (EPA Region 3), Sid Curran (EPA oversight contractor 
Gannett Fleming), Michelle Payne (VA DEQ), Brian McGinnis, Heather Philip and Adam Pugh (PRP contractor 
Parsons), and Melissa Oakley and Kristin Sprinkle (Skeo). The purpose of the inspection was to assess the 
protectiveness of the remedy. The site inspection checklist is included in Appendix E. Site inspection photographs 
are included in Appendix G. 
 
The first day of the Site inspection began with a safety briefing and a tour of the GLTP. Site inspection 
participants observed the treatment system components, the on-site laboratory, equipment storage room, 
mechanical room, document storage room, office/control room and the outdoor tank deck area. All treatment 
system equipment and components were in good condition, operational and clearly labeled. Secondary 
containment was observed around all tanks and containers. The tank deck is continuously monitored for hydrogen 
sulfide. Following the GLTP tour, site inspection participants observed VB 9, VB 10, VB 11 and the building that 
houses the leachate extraction equipment. Two small depressions were observed on the surface of VB 9. The 
areas have been known to collect water and are void of vegetation. The cap covering the rest of VBs 9-11 
appeared to be well-vegetated and in good condition; no burrowing or evidence of erosion were observed.  
 
Site inspection participants observed the former WWTP basins (PB 1, PB 2 and PB 3) and Outfall 004, where the 
GLTP effluent discharges to the river. The discharge structure was in good condition and operational. “No 
trespassing” signs were observed at the outfall. The cap covering VB 4, VB 5 and VB 6 appeared to be in good 
condition. Vegetation is well-established and no evidence of burrowing or erosion was observed. The carbon 
filtration systems installed at gas vents OU10 GV-4 and OU10 GV-5 were in good condition, operational, secured 
within tall, locked fence enclosures and clearly labeled.  
 
The PRP contractor uses solar power to power the receiver that receives data transmitted from the extraction well 
west of the river. The solar panel and receiver appeared to be in good condition and were operational. Site 
inspection participants then toured the SoccerPlex and former plant side of the Site. Except for the former Avtex 
administrative building, which now houses the EDA and several small businesses, the plant side of the Site is 
vacant. Features on the plant side of the Site include gravel roads, scattered concrete and steel rebar, trees and 
grass. There are no remedial features on the plant side of the Site. A broken water spigot was observed on the 
western edge of the former plant side of the Site, along the perimeter road. The pressurized water was actively 
spraying out of a crack in an old metal coupling on the spigot and pooling across the road. The EDA was notified 
of the leak and they notified the county water department about the issue.  
 
The attendees for the second half of the first day of the Site inspection and the second day of the Site inspection 
were Jeff Thomas (EPA Region 3 RPM), Sid Curran (EPA oversight contractor Gannett Fleming), and Melissa 
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Oakley. The second half of the first day of the Site inspection and the second day of the Site inspection were spent 
walking the Site to perform a thorough inspection of gas vents, monitoring wells, caps, covers, and stormwater 
management features. Except for a few minor items discussed below, the Site inspection identified no significant 
issues. In general, the Site is well-maintained; vegetation is well-established on all capped and covered surfaces 
and no evidence of burrowing or significant erosion or cap settlement was observed.  
 
Access to the GLTP and VBs 9-11 is restricted by a tall fence with locking gates. The main site entrance along 
Kendrick Lane is fenced and secured with a locked gate outside of normal business hours. All stormwater 
management features inspected were in good condition. A small woody tree/bush was observed in front of the 
stormwater discharge pipe for Outfall 002. It was not large enough to significantly impede water flow, but may 
warrant removal before it grows larger. Small woody trees/bushes were also observed along the northern edge of 
VBs 4-6. A couple of small areas around the Site are impacted by residual salt from former WWTP operations. 
The areas appear white and are sparsely vegetated. The salt is not considered an issue and the areas are closely 
monitored.  
 
Paths were mowed to all gas vents to allow access for gas vent sampling purposes. All gas vents were inspected 
and found to be operational and clearly labeled. The tall gas vents are bolted to adjacent metal poles that are 
bolted to the vent pipes to provide support to the vents. In a few instances, the bolts that attach the vent pipes to 
the support poles had become unthreaded and unattached. It is possible that the slight vibrations caused by the 
turning of the “whirly-bird” vent caps are causing the bolts to slowly unthread. These unthreaded bolts were 
observed at vents GV-1, GV-3 and GV-8 (at VBs 4-6), at GV-11 (at VB-1), and at GV-8 (at SB-4). Missing 
screws associated with the support poles were observed at GV-8 (at SB-1) and GV-2 (at SB-3).  
 
Most monitoring wells inspected were in good condition, secured with locks, and clearly labeled with the 
following exceptions. Monitoring well GPW-20 was missing its inner well cap, the lock on well GPW-133 was 
open because the lock was broken and the closure hasp on well MW-06 is corroded.   
 
Following the Site inspection, on August 24, 2017, FMC submitted written and photo documentation showing 
that it had adequately addressed the minor O&M issues observed during the Site inspection.  
 
Following the focused walking inspection on the second day of the Site inspection, participants drove to the 
western side of the river and toured the part of the Site along the western bank of the river, along Rivermont 
Acres Road. The part of the Site west of the river includes several vacant properties owned by the EDA, three 
permanent residences, a few private properties used temporarily for camper storage, deep groundwater extraction 
well TW-03, and several monitoring wells. Extraction well TW-03 is secured within a tall, locked fence and 
appeared to be in good condition. All monitoring wells observed on the west side of the river were secured with 
locks and clearly labeled. FMC provides residents along Rivermont Acres Road with clean water by filling 
cisterns with water delivered by truck. The participants briefly talked with Mr. Martin, a resident Rivermont 
Acres Road.  Mr. Martin indicated that he was not aware of any issues related to the Avtex Site.  
 
Prior to the Site inspection, Skeo staff visited the Site’s local information repository, Samuels Public Library, 
located at 330 East Criser Road in Front Royal, Virginia. A records review verified that a large collection of site-
related documents, both in disk form and older printed materials, is available for public viewing. Some of the 
Site’s decision documents were not available and none of the FYR reports were available for viewing. EPA will 
provide the local information repository with updated materials including the addition of this FYR.  
 
V. TECHNICAL ASSESSMENT 
 
QUESTION A:  Is the remedy functioning as intended by the decision documents? 
 
Question A Summary: 
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Yes, the review of relevant documents, applicable or relevant and appropriate requirements (ARARs), risk 
assumptions, and the Site inspection indicate that the OU2, OU3, OU4, OU5, OU7, OU8 and OU10 remedies are 
functioning as intended by site decision documents with one potential exception. The potential exists for a 
complete ecological exposure pathway associated with OU10 Plant Area Soils due to the lack of redevelopment at 
the former Plant Area part of the Site. There are no other complete exposure pathways at the Site.  
 
Following Avtex’s bankruptcy in 1990, EPA suspended OU1 remediation and later addressed the cleanup under 
OU7. EPA addressed OU6 (buildings investigation) during the TCRA that addressed site buildings. There is no 
ROD or selected remedy for OU9. EPA created OU9 as an administrative OU to require the performance of an 
Ecological Risk Assessment. The Site’s 1999 Final Ecological Risk Assessment met the OU9 requirement. 
Except for the Plant Area Soils (discussed below), the remedies selected by the Site’s decision documents 
addressed the ecological risks identified by the 1999 Final Ecological Risk Assessment.  
 
Implementation of the OU2 remedy by EPA, and later FMC, mitigated potential risks to public health and the 
environment associated with PCB-contaminated soil, wastes contained in drums, the acid reclaim building and the 
lack of site security. Demolition of the acid reclaim building and drums also removed obstructions to future site 
investigations and remediation efforts.   
 
The OU7 remedy addresses groundwater contamination caused by leachate from VBs 9, 10 and 11. Capping of 
VBs 9, 10 and 11 prevents human and ecological exposure to basin wastes through direct contact and reduces the 
amount of leachate generated by the basins. The OU7 ROD required institutional controls to maintain and protect 
the integrity of the remedy and to prevent the installation of drinking water supply wells in the area where 
groundwater contamination concentrations exceed cleanup goals. Except for some privately owned properties 
west of the river and the ICIAP, the Site’s five UECA Environmental Covenants fulfill the institutional control 
requirements established for OU7, OU8 and OU10. The covenants run with the land and restrict certain land uses 
depending on-site area, place restrictions on soil excavation, and prohibit the extraction and use of groundwater 
and the installation of groundwater wells. The covenants also prohibit activities that could adversely impact the 
integrity of the remedy. FMC continues to provide water to three residences west of the river, preventing potential 
exposure to contaminated groundwater via ingestion. The OU7 ROD stated that none of the privately-owned 
parcels west of the river (in the residential subdivision) have drinking water wells. However, there are no 
groundwater use restrictions in place for the privately-owned parcels west of the river that overlie the groundwater 
plume to prohibit the installation of new water supply wells. Installation of new private wells at those privately-
owned parcels could potentially affect the direction of plume migration, and potentially result in unacceptable 
exposures if the water is used for potable purposes. The ICIAP required by the OU7 ROD has not been 
completed. FMC is in the process of developing the plan and will submit the ICIAP for EPA review.  
 
Implementation of the OU8 remedy required institutional controls to limit land use for Areas B and C to 
commercial/industrial use in perpetuity. The 2014 UECA Environmental Covenants fulfill the OU8 ROD and 
2012 ESD requirements for Areas B and C.  
 
The remedy for the OU10 ROD addressed VBs 1-8, the WWTP, the NLF and Plant Area Soils. The cover 
systems constructed over the OU10 basins and the NLF prevent direct contact of both human and ecological 
receptors with impacted soil and wastes, prevent uncontrolled releases of gases from the VBs and NLF, and 
protect groundwater quality. Excavation of soil with COC concentrations above cleanup goals at the Plant Area 
Soils and Expanded Plant Area Soils areas mitigated direct contact risks for human receptors in those areas. It is 
unclear if unacceptable ecological exposures are occurring at the Plant Area Soils part of the Site. That topic is 
discussed below in the Question B summary. 
 
The TCRAs and NTCRAs completed by EPA and FMC addressed risks to human health and the environment 
associated with site buildings, sewers and basins not addressed by other site remedial actions. The basin cover 
systems prevent direct human and ecological exposure to wastes consolidated within the basins, and 
geomembrane caps installed over some of the basins also prevent infiltration of water through wastes, reducing 
leachate generation and groundwater impacts. The removal of contaminated site buildings and sewers also 
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mitigated risks to ecological receptors in the river due to the discharge of PCB-impacted wastewater through the 
plant’s former sewer system. 
 
Based on a review of O&M reports and site inspection observations, the cover systems are well-maintained, as are 
the associated remedial components, such as the gas vents and stormwater management features. The GLTP and 
associated infrastructure, such as wells and groundwater and leachate extraction components, are also well-
maintained. When routine O&M inspections identify issues, FMC promptly corrects them and documents the 
process in O&M reports. The 2015 and 2016 topographic surveys of the Site’s cover systems reported widespread 
settlement at the NLF. While the 2016 survey concluded that the NLF cap appears to be settling relatively 
uniformly and within expected tolerances, continued close monitoring should be performed to confirm that 
finding. Based on the last three years of vent monitoring results, the 2016 sitewide O&M Report recommended 
the discontinuation of organic vapor monitoring and of breathing zone reading monitoring at all basin areas 
except OU10 GV-4 and OU10 GV-5. The report also suggested modifying vent sampling frequency at the SBs 
from quarterly to annually, with exception of a few locations. EPA has reviewed the data associated with the 
request and agreed with the suggested modification to the vent sampling frequency at the SBs from quarterly to 
annually, with the exception of a few locations.  Additionally, EPA agreed to discontinue the organic vapor 
monitoring and of breathing zone reading monitoring at all basin areas except OU10 GV-4 and OU10 GV-5. Due 
to historically high levels of hydrogen sulfide and other gases, FMC installed carbon filtration units at OU10 GV-
4 and OU10 GV-5 in 2014. The units treat vapors from the vents and prevent exposure to hazardous vapors. 
Hydrogen sulfide levels at the monitoring points after the filters are typically much lower; however, in 2016, 
elevated levels were observed in OU10 GV-04 after the filter. The PRP changes the filter media for the system 
when elevated levels are observed; however, more frequent changes or other optimization efforts may be 
necessary. 
 
FMC regularly monitors groundwater, surface water, sediment and aquatic biotic in accordance with EPA-
approved monitoring plans. Sampling results from 2015 indicate that COCs, including key contaminants carbon 
disulfide, arsenic and antimony, continue to exceed OU7 groundwater remedial goals in overburden and shallow, 
intermediate and deep bedrock. Groundwater contamination extends from the former VBs south and southwest to 
the west side of the South Fork Shenandoah River. The OU7 groundwater extraction and treatment system 
became operational in 2015. Pumping of the three recovery wells is expected to reduce contamination 
concentrations over time in all groundwater zones downgradient of wells. However, ongoing monitoring is 
necessary to evaluate the effectiveness of the groundwater extraction and treatment at reducing COCs to remedial 
goals. The purpose of the groundwater monitoring program for the closed OU10 units (VBs 1-8 and the NLF) is 
to determine whether groundwater quality becomes further degraded and, if so, whether an unacceptable risk is 
posed by the change in water quality conditions. Additional OU10 groundwater sampling will determine if 
constituent concentrations are exhibiting trends that may pose unacceptable risk in the future. 
 
During the 2015 sampling event, detection limits for cyanide in several groundwater samples exceeded the 
cyanide cleanup goal of 200 µg/L. FMC should work with the analytical laboratory to ensure that it can meet 
groundwater data quality objectives. Also during the 2015 sampling event, the groundwater sample from 
overburden well MW-10 reported iron and manganese concentrations several orders of magnitude higher than 
recent concentrations measured at that location. FMC should continue to monitor this location to determine if the 
results are an anomaly or if an increasing trend is present.   
 
QUESTION B:  Are the exposure assumptions, toxicity data, cleanup levels and RAOs used at the time of the 
remedy selection still valid? 
 
Question B Summary: 
Yes, the cleanup levels and RAOs used at the time of remedy selection are still valid, with one potential exception, 
OU10 Plant Area Soils, which is discussed below. Although changes to toxicity data have occurred since remedy 
selection at some OUs, the changes do not call into question the protectiveness of the remedy. Some changes to 
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exposure assumptions have occurred since the time of remedy selection (e.g., the potential for vapor intrusion from 
OU7 groundwater and the potential for ecological risk at OU10). The effects of these changes are addressed below.  
 
Appendix I of this FYR evaluates the chemical-specific ARARs identified in Site decision documents to determine 
if changes in chemical-specific standards affect the protectiveness of the Site’s remedy. OU2, OU7 and OU10 were 
the only OUs where chemical-specific ARARs were identified in decision documents. The evaluation in Appendix 
I demonstrates that there are no changes to chemical-specific ARARs that affect the protectiveness of the remedies 
at OU2, OU7 and OU10.  
 
Appendix J of this FYR evaluates the current validity of human health risk-based cleanup standards selected for 
OU2, OU7 and OU10 using the 2017 EPA RSLs; the RSLs incorporate current toxicity values and standard default 
exposure factors. 
 
The evaluation demonstrates that the OU2 total PCBs cleanup goal of 10 mg/kg remains valid for 
commercial/industrial use. 
  
The OU7 ROD selected MCLs and non-zero MCLGs as preliminary remedial goals for groundwater. In the 
absence of MCLs and non-zero MCLGs, risk-based concentrations were selected as the preliminary remedial 
goals. The remedial goals were considered preliminary because groundwater which meets the MCLs/MCLGs for 
individual contaminants may not meet the risk-based standards (1.0E-04 and HI less than or equal to 1) 
cumulatively if multiple contaminants are present, Therefore the determination of meeting the "protection of 
human health and the environment" RAO will be performance-based. When preliminary cleanup standards have 
been attained, EPA will evaluate post-ROD data, from the periodic groundwater monitoring and develop a trend 
analysis and risk assessment. The risk assessment will be based on an assessment of the cumulative risk across all 
applicable exposure routes for all COCs remaining in groundwater following achievement of the preliminary 
cleanup goals. Based on the evaluation in Appendix J, the risk-based preliminary remedial goals for carcinogenic 
COCs remain valid. Preliminary remedial goals for 12 COCs result in HQs that exceed EPA’s benchmark of 1 for 
noncarcinogens. Although the preliminary remedial goals exceed the noncarcinogenic benchmark, the OU7 ROD 
states that remediation of groundwater at the Site will continue until the respective MCLs for the COCs are 
attained and the excessive cancer risk associated with potential residential use of the groundwater is reduced to 
one in 10,000 (1 x 10-4) and the hazard index is reduced to 1 for each specific organ.  
 
The OU7 ROD also identified soil remedial goals for soil located outside the VBs 9, 10 and 11 cover systems. 
Based on the evaluation in Appendix J, soil remedial goals based on direct contact for carcinogenic COCs remain 
valid. Soil remedial goals for carbon disulfide and mercury result in HQs that slightly exceed EPA’s benchmark 
of 1 for noncarcinogens. This finding does not affect the protectiveness of the remedy because all soils with 
concentrations above the standards listed in Table 2 of the 2015 Remedial Action Report were excavated and the 
areas were either covered with the VB 9-11 cap system or were covered with 2 feet of soil to mitigate the human 
and ecological pathway. There are no complete exposure pathways for human or ecological receptors for OU7 
soil. There was no uncovered area identified that met the original goal, but did not meet the current goal.  
 
The OU10 ROD established soil cleanup goals for PCBs and additional COCs, based on commercial/industrial 
land use and protection of groundwater. A 2012 risk analysis of all the Plant Area Soils remaining on-site after the 
completion of the remedial action demonstrated that the soils from zero to 10 feet below ground surface (bgs) are 
protective of human health for an industrial/commercial scenario and both the surface and the deeper soils are 
protective of groundwater.  
 
In response to a previous FYR issue, FMC completed a screening-level ecological risk assessment (SLERA) for the 
former Plant Area Soils part of OU10 in December 2014. The area evaluated included the location of the former 
manufacturing plant and the surrounding area east of the railroad tracks (about 125 acres). FMC used existing soil 
data to perform the evaluation; no new sampling was conducted. The SLERA found several chemicals of potential 
ecological concern present in soil and sediment in the area evaluated at concentrations that exceed ecological risk 
thresholds, including bioaccumulative contaminants such as mercury and PCBs. However, FMC concluded that the 
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magnitude and duration of ecological exposures are not expected to produce significant ecological risk due to the 
presence of relatively low-quality habitat that offers limited foraging, cover or nesting opportunities. As future land 
use at the Plant Area Soils part of the Site is expected to be developed for commercial/industrial uses, FMC also 
concluded that such development will eliminate ecological habitat.  
 
EPA reviewed the SLERA and issued a response in August 2015. EPA commented that several aspects of the 
assessment may need to be further addressed. EPA concluded that while future use of the area is intended to be 
industrial/commercial, the potential for ecological risk exists if left undeveloped. The ecological risk assessment 
of the Plant Area Soils part of the Site had previously been delayed due to the promise of redevelopment. 
However, the area remains vacant and it is unclear when development will occur. In the absence of redevelopment 
ecological habitat has reestablished on the Former Plant Side, however the quality of this habitat has not been 
evaluated. EPA also noted that, even with development, it is unknown if such development would effectively 
mitigate the potential for unacceptable risks to ecological receptors.  
   
The OU10 ESD set soil cleanup goals based on a very conservative residential land use for the Expanded Plant 
Area Soils. This FYR included review of post-excavation soil results for the Expanded Soils Area included in 
FMC’s Remedial Action Report for the Plant Area Soils Component of Operable Unit 10. Soils remaining on-site 
after the completion of the remedial action demonstrated that the soils are protective of human health for a 
residential scenario. The evaluation of the soil cleanup goals in Appendix J demonstrates that the direct contact 
cleanup goals remain valid for most COCs.  
 
The vapor intrusion pathway was not evaluated in the OU7 human health risk assessment. Because volatile 
contaminants have been detected in groundwater, this FYR includes a screening level vapor intrusion evaluation 
using EPA’s Vapor Intrusion Screening Level (VISL) calculator to determine the potential for vapor intrusion to 
indoor air at both the former facility property and downgradient residential properties on the west side of the 
river.  
  
The only structure on the basin side of the Site is the GLTP. This structure was built on top of a vapor barrier. 
Therefore, the vapor intrusion pathway is currently incomplete and no further evaluation is necessary for current 
receptors. To determine if vapor intrusion may be a concern if buildings are constructed in the future without 
vapor barriers, the well exhibiting the maximum detected concentrations of volatile COCs from overburden 
groundwater in 2015 (MW-09) was identified, and its sampling data assessed using the VISL calculator. Because 
institutional controls are in place that prohibit future residential use of the property, a default commercial 
exposure scenario was evaluated. The screening level evaluation in Appendix J suggests vapor intrusion is not a 
concern at this time under a commercial use scenario. However, if concentrations increase or anticipated land use 
changes, the potential for vapor intrusion within the basin property should be re-evaluated.   
  
Although groundwater contamination extends to the west side of the river near residential properties, the potential 
for vapor intrusion is low. There are no overburden wells currently installed on the west side of the river. 
However, based on the direction of overburden groundwater flow in this area (east and southeast, toward the 
river) and the limited extent of VOC contamination in the overburden on the east side of the river, impacts in the 
overburden on the west side of the river are unlikely. Two shallow bedrock wells installed near the residential 
properties (162 and 185) on the west side of the river did not report VOCs or SVOCs above method detection 
limits during the 2015 sampling event. VOCs and SVOCs were detected in the deeper intermediate and deep 
bedrock zones near the residential properties; however, these zones are overlain by uncontaminated groundwater. 
The depth of the contamination in the intermediate and deep bedrock zones is also greater than 200 feet bgs and 
unlikely to be a concern for vapor intrusion, as it is greater than the 100-foot buffer recommended for vapor 
intrusion evaluations. These results support the conclusion that contaminant vapors are not reaching groundwater 
near the residential properties at this time. If concentrations in the shallow bedrock zone increase, the potential for 
vapor intrusion should be re-evaluated.  
 
QUESTION C:  Has any other information come to light that could call into question the protectiveness of the 
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remedy? 
 
No other information has come to light that could call into question the protectiveness of the remedy.  
 
VI. ISSUES/RECOMMENDATIONS 
 

Issues/Recommendations 

OUs for which Protectiveness was not evaluated: 

OU1, OU6 and OU9 

OUs without Issues/Recommendations Identified in the FYR: 

OU2, OU3, OU4, OU5 and OU8 
 

Issues and Recommendations Identified in the FYR: 
 

OU(s): OU7 Issue Category: Institutional Controls 

Issue: The OU7 ROD requires the development of an ICIAP. While FMC is currently 
developing the ICIAP, it has not yet been completed.  Additionally, Site-related 
groundwater contamination is present beneath the properties west of the South Fork 
Shenandoah River. However, there are no groundwater use restrictions in place for 
privately-owned site properties in that area that overlie the groundwater plume.   

Recommendation: Finalize and implement the ICIAP, as required by the OU7 ROD.  
Furthermore, implement institutional controls to prevent the installation of water wells at 
the privately-owned properties west of the river where pumping of water wells could 
potentially affect plume migration and potentially result in unacceptable human exposure 
to contaminated groundwater.   

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No Yes PRP EPA 3/26/2019 
 

OU(s): OU10 Issue Category: Changed Site Conditions 

Issue: Due to the delay of the planned site redevelopment, ecological habitat is 
reestablishing in the Plant Area. The SLERA had found several chemicals of potential 
ecological concern present in soil and sediment at concentrations that exceed ecological 
risk thresholds. If the reestablishing habitat allows foraging, cover or nesting 
opportunities, the potential for unacceptable ecological risks exists for exposure to soil 
and sediment in the former plant area. 

Recommendation: Evaluate the current habitat and if needed develop and implement 
a plan to identify and mitigate unacceptable ecological risks at the former plant area, 
regardless of anticipated possible future land use. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party 
Responsible 

Oversight Party Milestone Date 

No  Yes PRP EPA 3/26/2023 
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OTHER FINDINGS 
In addition, the following recommendations were identified during the FYR. While they may reduce costs and 
improve management of O&M, they do not affect current and/or future protectiveness: 
 

• For the OU10 GV-4 and OU10 GV-5 filtration units, develop and incorporate a specific, monitoring 
result-based trigger for filter replacement into the Site’s O&M Plan.     

• Review all detection limits currently used to analyze groundwater COC concentrations to ensure that all 
detection limits are as low as, or lower than, COC cleanup goals. 

• As OU7 groundwater cleanup progresses, consider revisiting the preliminary remediation goals to better 
align with the final groundwater cleanup goal. 

• Continue closely monitoring settlement of the NLF cap to ensure that settlement is taking place uniformly 
and within acceptable tolerances. 

• Sediment sample location SD-8 is upstream of the Site; therefore, the detected constituents are not 
believed to be related to site activities. In 2015, 4,3-methylphenol, mercury, iron and manganese 
concentrations at SD-8 exceeded their respective screening benchmarks. Following additional rounds of 
future sampling, consider whether the presence of constituents above benchmarks at that upstream 
location warrants additional consideration as it relates to the evaluation of site-related sediment 
contamination.  

• Provide missing decision documents and FYRs to the Site’s record repository. 
 

VII. PROTECTIVENESS STATEMENT 
 

Protectiveness Statement 

Operable Unit: OU2 
 

Protectiveness Determination: 
Protective  

Protectiveness Statement:  
The OU2 remedy is protective of human health and the environment because there are no complete exposure 
pathways between contaminated soil and receptors.  

 

Protectiveness Statement 

Operable Unit: OU3 
 

Protectiveness Determination: 
Protective  

Protectiveness Statement:  
The OU3 remedy is protective of human health and the environment because the risks previously associated with 
the unstable acid reclaim building have been addressed via  demolition of the building.  

 

Protectiveness Statement 

Operable Unit: OU4 
 

Protectiveness Determination: 
Protective  

Protectiveness Statement:  
The OU4 remedy is protective of human health and the environment because the risks previously associated with 
the lack of site security have been addressed.  

 

Protectiveness Statement 

Operable Unit: OU5 Protectiveness Determination: 
Protective  
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Protectiveness Statement:  
The OU5 remedy is protective of human health and the environment because removal of drummed wastes from 
the Site eliminated the potential for direct human contact and also mitigated the potential for fire, explosion and 
releases associated with the wastes.  

 

Protectiveness Statement 

Operable Unit: OU7 
 

Protectiveness Determination: 
Short-term Protective  

Protectiveness Statement:  
The remedy at OU7 currently protects human health and the environment in the short term because there are no 
complete exposure pathways between contaminated groundwater and receptors. Prior impacted residential wells 
users located across the river are supplied with potable water, institutional controls are in place at the Site and at 
most downgradient residential properties to prevent installation of new groundwater wells, and the caps over VBs 
9, 10 and 11 prevent direct exposure to contaminated soil within the basins. For the remedy to be protective over 
the long term, the following actions are needed: 1) Implement institutional controls to prevent human exposure to 
contaminated groundwater and to prevent the installation of water wells at the privately-owned properties west of 
the river where pumping of water wells could potentially affect plume migration. 2) Finalize and implement the 
ICIAP, as required by the OU7 ROD.  

 

Protectiveness Statement 

Operable Unit: OU8 
 

Protectiveness Determination: 
Protective  

Protectiveness Statement:  
The OU8 remedy is protective of human health and the environment because there are no complete exposure 
pathways between contaminated soil and receptors. The UECA Environmental Covenant, Instrument 140004561, 
restricts land use at the areas previously referred to as Areas B and C to commercial/industrial use only. 

 

Protectiveness Statement 

Operable Unit: OU10 
 

Protectiveness Determination: 
Short-term Protective  

Protectiveness Statement:  
The remedy at OU10 currently protects human health and the environment in the short term because there are no 
known complete exposure pathways between contaminated soil and receptors. The cover systems over VBs 1-8 
and the NLF prevent direct human and ecological receptor contact with VBs 1-8 and NLF soil and waste and 
prevent the migration of contaminants from those areas. Excavation of soil contaminated at levels above 
industrial/commercial cleanup goals at the former Plant Area and the Expanded Plant Area and institutional 
controls mitigate the risk of direct contact with impacted soil and groundwater at OU10. Ecological habitat is 
reestablishing due to the delayed redevelopment of the Site. For the remedy to be protective over the long term, 
the following actions are needed: 1) Evaluate the current habitat and if needed develop and implement a plan to 
identify and mitigate unacceptable ecological risks at the former Plant Area, regardless of anticipated possible 
future land use.   

 

Sitewide Protectiveness Statement 

Protectiveness Determination: 
Short-term Protective 
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Protectiveness Statement:  
Because the remedial actions for all OUs are currently protective, the Site’s remedy is currently protective of 
human health and the environment. There are no known complete exposure pathways between contaminated 
media and receptors. For the Site remedy to be protective over the long term, the actions listed above for each 
OU should be implemented.  

 
 
VIII. NEXT REVIEW 
 
The next FYR Report for the Avtex Fibers, Inc. Superfund site is required five years from the completion date of 
this review. 
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APPENDIX B – SITE CHRONOLOGY 

 
Table B-1: Site Chronology 
 

Event Date                                              
American Viscose opened a rayon manufacturing plant at the Site  1940 
American Viscose sold the plant and property to FMC  1963 
FMC sold the plant and property to Avtex 1976 
The Commonwealth of Virginia detected carbon disulfide in domestic 
water supply wells in the subdivisions across the South Fork Shenandoah 
River from the Site. 

1982 

Avtex purchased 23 residential properties west of the river and started 
providing water to impacted residences in that area   

1983-1984 

EPA proposed the Site for listing on the NPL October 15, 1984 
An electric transformer exploded on-site, resulting in a release of PCBs 1985 
EPA added the Site to the NPL June 10, 1986 
EPA entered a Consent Decree with Avtex to perform an RI/FS to 
investigate the impacts of the VBs on groundwater   

August 11, 1986 

Avtex initiated the Site’s initial RI/FS August 13, 1986 
EPA amended the Consent Decree to include FMC as a PRP January 6, 1988 
Avtex completed the Site’s initial RI/FS August 27, 1988 
EPA issued the OU1 ROD to address groundwater impacts associated 
with the VBs 

September 30, 1988 

Sampling conducted by the Virginia State Water Control Board 
identified PCBs in site soil and in fish tissue samples collected from the 
Shenandoah River.  

1989 

Virginia Department of Health issued an advisory against fish 
consumption in parts of the Shenandoah River, including the South Fork 
Shenandoah River adjacent to the Site  

May 12, 1989 

EPA issued a Unilateral Administrative Order to Avtex and FMC to 
implement the OU1 remedy 

June 30, 1989 

Virginia Department of Waste Management requested that EPA conduct 
a removal assessment at the Site   

September 20, 1989 

EPA issued a Unilateral Administrative Order to Avtex to perform a 
removal action to address drummed and other site-related waste and site 
security  

October 31, 1989 

Virginia Water Control Board revoked Avtex’s NPDES permit and 
Avtex ceased operations on-site 

November 10, 1989 

EPA initiated the Site’s first removal action, which included establishing 
site security, design and operation of a wastewater treatment system, and 
management and treatment or disposal of several types of on-site wastes 

November 11, 1989 

Avtex Fibers, Inc. and Avtex Fibers – Front Royal filed for Chapter XI 
bankruptcy 

February 6, 1990 

EPA signed the OU2 ROD. Following signature of the OU2 ROD, EPA 
redefined site OUs to facilitate project management, site characterization 
and remedial action. The OU2 ROD established OU2 to address PCB-
impacted soil, OU3 to address demolition of the acid reclaim building, 
OU4 to address site security and OU5 to address drum removal. 

September 28, 1990 

EPA initiated OU2 (site stabilization and PCB-impacted soil) and OU3 
(demolition of the acid reclaim building) remedial action 

March 4, 1991 

EPA initiated OU4 remedial action (site security) July 22, 1991 
EPA issued a Unilateral Administrative Order to FMC to provide water 
to residents of the subdivision, west of the river  

October 22, 1991 

EPA completed OU2 remedial action (cleanup of PCB-impacted soil) January 22, 1992 
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Event Date                                              
EPA and FMC signed a Consent Order that required FMC to complete 
parts of a sitewide RI (EPA would complete the rest of the RI) 
Both parties initiated the sitewide RI 

March 30, 1993 

FMC completed OU5 remedial action (drums) August 5, 1993 
EPA completed the OU3 remedial action  September 23, 1993 
FMC and EPA completed the sitewide RI  August 1, 1994 
EPA completed OU5 remedial action September 30, 1994 
EPA initiated FS for OU8  June 19, 1995 
EPA initiated a TCRA to address site buildings September 20, 1996 
EPA completed the Site’s first FYR November 18, 1996 
EPA initiated FS for OU10 June 26, 1997 
EPA completed the TCRA to address site buildings September 1998 
EPA completed the Site’s Final Ecological Risk Assessment February 1999 
FMC entered into a Consent Decree with EPA to perform additional 
time-critical removal activities to address site buildings, a NTCRA to 
address site basins and a NTCRA to address buildings and sewers. The 
Consent Decree also required that FMC implement the OU7 and OU10 
remedies following remedy selection. 

July 9, 1999 

FMC took over responsibility for site security, control, maintenance and 
halt and safety measures at the Site, in accordance with the Consent 
Decree. 

October 21, 1999 

Avtex Bankruptcy Plan of Reorganization became effective. The 
Industrial Development Authority of the Town of Front Royal and 
Warren County, doing business as the Economic Development Authority 
(EDA) took title to the Site property 

November 1999 

Stakeholders filed the Conservation Easement to enforce land use 
restrictions at the Site 

December 7, 1999 

FMC initiated the OU7 FS 2000 
FMC initiated the NTCRA – Buildings and Sewers work January 2000 
EPA signed a removal action memorandum, selecting a NTCRA to 
address the Site basins (NTRA – Basins) 

January 31, 2000 

EPA provided the EDA, Town of Front Royal and Warren County with a 
prospective purchaser agreement and EDA purchased the Site property 
from the Avtex Bankruptcy Trustee 

March 20, 2000 

FMC completed the OU8 FS June 2000 
EPA signed the OU8 ROD (institutional controls to restrict land use at 
Areas B and C to commercial/industrial use) 

September 29, 2000 

FMC began work to close the on-site basins (NTCRA – Basins) May 17, 2001 
EPA signed a removal action memorandum, selecting NTCRA to address 
remaining site buildings and sewers (NTCRA – Buildings) December 2001 

FMC completed OU4 remedial action September 19, 2002 
EPA completed the second FYR March 28, 2003 
FMC completed the OU10 FS July 25, 2003 
EPA signed the OU10 ROD (VBs 1-8, the WWTP, the NLF and Plant 
Area Soils) March 10, 2004 

FMC began OU10 remedial design May 24, 2004 
EPA modified the OU10 remedy in an ESD to expand the Plant Area 
Soils to include additional areas of concern  January 10, 2006 

The Site’s first redevelopment project, the Skyline SoccerPlex, opened 
on-site September 9, 2006 

FMC completed OU10 remedial design and began OU10 remedial action January 22, 2008 
EPA completed the third FYR  March 26, 2008 
FMC completed the OU7 FS July 30, 2009 
EPA signed the OU7 ROD (VBs 9-11, groundwater and surface water) January 13, 2010 
FMC started OU7 remedial design  March 15, 2010 
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Event Date                                              
FMC completed OU7 remedial design and began OU7 remedial action October 7, 2011 
EPA modified the OU7, OU8 and OU10 remedies with an ESD. The 
modified remedy replaced the existing Conservation Easement with 
multiple Environmental Covenants to address multiple property owners 
and land uses   

January 25, 2012 

FMC started construction of the OU7 GLTP  July 23, 2012 
EPA completed the fourth FYR March 26, 2013 
EPA, VA DEQ and FMC conducted a pre-final construction completion 
inspection July 1, 2014 

FMC completed remedy construction and EPA issued the Site’s 
Preliminary Close Out Report August 29, 2014 

Site property owners and stakeholders filed five individual UECA 
Environmental Covenants and a Termination of Conservation and 
Environmental Protection Easement and Declaration of Restrictive 
Covenants with the Warren County Clerk’s Office 

September 17, 2014 

FMC completed the Screening Level Ecological Risk Assessment for 
Plant Area Soils  December 30, 2014 

FMC completed the volumes of the Sitewide Post-Closure Care 
Operations and Maintenance Plans May 8, 2015 

FMC completed the “Remedial Action Report for the Plant Area Soils 
Component of Operable Unit 10 for the Avtex Fibers Superfund Site” May 14, 2015 

EPA provided FMC with review comments of the 2014 Screening Level 
Ecological Risk Assessment for Plant Area Soils August 18, 2015 

FMC completed OU10 remedial action; EPA approved FMC’s Remedial 
Action Report for Viscose Basins 1-8, and New Landfill Component of 
Operable Unit 10; site entered O&M phase 

September 1, 2015 

FMC completed OU7 remedial action and NTCRA - Basins; EPA 
approved FMC’s Construction Completion Report for the Viscose Basins 
9-11 Cap System and Groundwater & Leachate Extraction Components 
of OU7, Construction Completion Report Remedial Action Groundwater 
and Leachate Treatment Plant (GLTP) Component of OU7 and FMC’s 
removal action report and certification of completion for the NTCRA – 
Basins 

September 29, 2015 

FMC completed GLTP commissioning activities  December 2015 
EPA approved FMC’s removal action report and certification of 
completion for the NTCRA – Buildings December 30, 2015 
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APPENDIX C – CLEANUP GOALS FOR OU2, OU7 AND OU10 MEDIA 
 
Table C-1: OU2 Soil Remedial Goal – Total PCBs 

COC Soil Remedial Goala (mg/kg) 

PCBs, total 10 
Notes: 
a Soil cleanup goal established by the OU2 ROD.  
mg/kg = milligrams per kilogram  

 

Table C-2: OU7 Groundwater Cleanup Goals 

COC 
ROD Cleanup Goal a 

MCL/non-zero MCLG 
(µg/L) 

Risk-Based Cleanup Goalb 
(µg/L)  

Volatile Organics   
acetone  22,000 
carbon disulfide  1,000 
Semi-volatile Organics   
2-methylphenol (o-cresol)  1,800 
4-methylphenol (p-cresol)  180 
bis(2-ethylhexyl) phthalate 6  
naphthalene  14 
pentachlorophenol 1  
phenol  11,000 
Metals   
aluminum  37,000 
antimony 6  
arsenic 10  
cadmium 5  
chromium 100  
cobalt  11 
cyanide, free 200  
iron  26,000 
lead 15  
manganese  880 
mercury 2  
nickel  730 
vanadium  260 
zinc  11,000 
Notes: 
a. Groundwater cleanup goals are from Table 7 of the OU7 ROD. The OU7 ROD 

states that the remediation of groundwater at the Site will continue until the 
respective maximum contaminant levels (MCLs) for the contaminants of 
concern (COCs) are attained and the excessive cancer risk associated with 
potential residential use of the groundwater is reduced to one in 10,000 (1 x 
10-4) and the hazard index is reduced to 1 for each specific organ. 

b. EPA Region 3 risk-based tap water standards presented at cancer/hazard target 
benchmarks of 1 x 10-4 for carcinogens and 1 for noncarcinogens.  

µg/L = micrograms per liter 
MCLG = maximum contaminant level goal 
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Table C-3: OU7 Soil Cleanup Goals 

COC 

Human Health 
(HH) Direct 

Contact 
Standarda,b 

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Ecologically 
Protective Soil 

Valuesa,,e (mg/kg) 

Groundwater 
Protection 

Standardsa,d 
(mg/L) 

Volatile Organic Compounds (VOCs) 
carbon disulfide 378 3,780 NV 1 
ethylbenzene NV NV 0.05 NV 
styrene NV NV 0.1 NV 
toluene NV NV 0.05 NV 
xylenes (total) NV NV 0.05 NV 
Semi-volatile Organic Compounds (SVOCs) 
acenaphthene NV NV 20 NV 
anthracene NV NV 0.1 NV 
benzo(a)anthracene 7.8 78 NV 0.000029 
benzo(a)pyrene 0.78 7.8 0.1 0.0002 
benzo(b)fluoranthene 7.8 78 NV 0.000029 
benzo(k)fluoranthene 78.4 784 NV 0.00029 
dibenz(a,h)anthracene 0.78 7.8 NV 0.0000029 
fluoranthene NV NV 0.1 NV 
fluorene NV NV 30 NV 
indeno(1,2,3-cd)pyrene 7.8 78.4 NV 0.000029 
naphthalene 18 180 0.1 0.00014 
phenanthrene NV NV 0.1 NV 
pyrene NV NV 0.1 NV 
PAHs, high molecular weight NV NV 11 NV 
PAHs, low molecular weight NV NV 29 NV 
PAHs, total NV NV 1.0 NV 
Polychlorinated Biphenyls (PCBs) 
PCBs, total NV NV 0.371 NV 
Metals 
aluminum NV NV 20,200c NV 
antimony 81.8 818 2.7 0.006 
arsenic 3.8 38 18 0.01 
barium NV NV 330 NV 
cadmium NV NV 3.6 NV 
chromium (as Cr+3) NV NV 260 NV 
cobalt 60 603 13 0.011 
copper 8,180 81,800 70 1.3 
iron 143,000 1,430,000 31,700c 26 
Leadb 800 800 110 0.015 
manganese NV NV 441c NV 
Mercury (as methyl) 61 613 0.14c 0.002 
nickel NV NV 38 NV 
selenium 1,020 10,200 0.52 0.05 
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COC 

Human Health 
(HH) Direct 

Contact 
Standarda,b 

(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Ecologically 
Protective Soil 

Valuesa,,e (mg/kg) 

Groundwater 
Protection 

Standardsa,d 
(mg/L) 

silver NV NV 42 NV 
vanadium 1,030 10,300 78 0.18 
zinc 61,300 613,000 233 11 
pH NV NV 5.5 standard unitse NV 
Notes:  
a. Standards listed in Table 2 of the Site’s 2015 OU7 Remedial Action Report for the Viscose Basins 9-11 Cap 

System and Groundwater & Leachate Extraction Components of Operable Unit 7. 
b. Per the OU7 ROD, the direct contact standards are based on a total excess cancer risk of 1 x 10-5 and target 

organ-specific HQ of 1. Direct contact standards are calculated according to procedures detailed in the EPA 
Risk Assessment Users Guide (May 2010) for potential indoor worker exposure to industrial soil (soil 
ingestion = 50 mg/day). According to the Users Guide, the indoor worker scenario includes ingestion of soil 
and inhalation of volatiles/particulate released from soil. The default lead direct contact exposure standard is 
800 mg/kg based on typical commercial/industrial exposure. Chromium direct contact exposure standard 
based on Cr+3. 

c. EPA Region 3 Ecologically Protective Backfill Values as listed in Table 11 of the 2010 OU7 ROD, as 
modified by EPA in the letter to FMC dated March 10, 2010. 

d. The soil cleanup standards for groundwater protection are based on the non-zero MCLGs. In the absence of 
a non-zero MCLG, the MCL is used as the groundwater protection standard, when available. If neither a 
non-zero MCLG or MCL have been established for a compound, the groundwater protection standard is 
based on the EPA Region 3 risk-based concentrations (RBCs) for tap water. To determine compliance with 
the groundwater protection soil standards, soil samples would be collected and analyzed by the Synthetic 
Precipitation Leaching Procedure (SPLP) to determine the concentration of a contaminant that could be 
leached from the soil into pore water. The SPLP concentration would be divided by a dilution attenuation 
factor of 10. Remediation would be required when the SPLP concentration divided by 10 exceeds the 
groundwater protection soil standard. 

e. The 2012 ESD also added an additional OU7 soil performance standard to address the acidic nature of site 
soil. The ESD requires that the upper 6 inches of cover soil in remediated areas be amended as needed to 
achieve a pH of no less than 5.5 prior to seeding/replanting.   
 

HQ = Hazard quotient 
mg/kg = milligrams per kilogram 
mg/L = milligrams per liter 
NV = no value available 

 

 

 

 

 

 

 

 

 



C-4 
 

 

 

 

 

Table C-4: OU10 Soil Cleanup Goals for Direct Contact and Groundwater Protection 

COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

Volatile Organic Compounds (VOCs) 
1,1,2,2-tetrachloroethane 29 290 0.000053 
1,1,1-trichloroethane 57,000 570,000 0.2 
1,1,2-trichloroethane 100 1,000 0.003 
1,1-dichloroethane 20,000 200,000 0.8 
1,1-dichloroethene 10,000 100,000 0.007 
1,2-dibromo-3-chloropropane 4.1 41 0.0002 
1,2-dibromoethane 0.068 0.68 0.00000075 
1,2-dichloroethane 63 630 0.005 
1,2-dichlorobenzene 18,000 180,000 0.6 
1,2,4-trichlorobenzene 2,000 20,000 0.07 
1,3-dichlorobenzene 6,100 61,000 0.18 
1,4-dichlorobenzene 240 2,400 0.075 
1,2-dichloropropane 84 840 0.005 
2-butanone (MEK) 120,000 1,200,000 1.9 
2-hexanone 8,200 82,000 1.5 
4-methyl-2-pentanone (MIBK) 16,000 160,000 2 
acetone 20,000 200,000 0.61 
benzene 100 1,000 0.005 
bromochloromethane NV NV NV 
bromodichloromethane 92 920 0.08 
bromoform 720 7,200 0.08 
bromomethane 280 2,800 0.0085 
carbon disulfide 20,000 200,000 1 
carbon tetrachloride 44 440 0.005 
chlorobenzene 4,100 41,000 0.1 
chloroethane 2,000 20,000 0.0036 
chloroform 2,000 20,000 0.08 
chloromethane NVd NVd 0.19 
cis-1,2-dichloroethene 2,000 20,000 0.07 
cis-1,3-dichloropropenee 57 570 0.00044 
dibromochloromethane 68 680 0.06 
ethylbenzene 20,000 200,000 0.7 
methylene chloride 760 7,600 0.005 
styrene 41,000 410,000 0.1 
tetrachloroethene 280 2,800 0.005 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

toluene 41,000 410,000 1 
trans-1,2-dichloroethene 4,100 41,000 0.1 
trans-1,3-dichloropropenee 57 570 0.0004 
trichloroethene 14 140 0.005 
vinyl chloride 7.9 79 0.002 
xylenes (total) 41,000 410,000 10 
Semi-volatile Organic Compounds (SVOCs) 
1,2-diphenylhydrazine 7.2 72 0.000084 
2,2’-oxybis(1-chloropropane) NV NV NV 
2,4,5-trichlorophenol 20,000 200,000 3.7 
2,4,6-trichlorophenol 520 5,200 0.0061 
2,4-dichlorophenol 610 6,100 0.11 
2,4-dimethylphenol 4,100 41,000 0.73 
2,4-dinitrophenol 410 4,100 0.073 
2,4-dinitrotoluene 410 4,100 0.073 
2,6-dinitrotoluene 200 2,000 0.037 
2-chloronaphthalene 16,000 160,000 0.49 
2-chlorophenol 1,000 10,000 0.03 
2-methylnaphthalene 4,100 41,000 0.12 
2,4-dichloroaniline NV NV NV 
2-nitrophenol NV NV NV 
3,3’-dichlorobenzidine 13 130 0.00015 
3-nitroanilinef 61/286 613/2,860 0.0033 
4,6-dinitro-2-methylphenol 20 200 0.0037 
4-bromophenyl phenyl ether NV NV  
4-chloroaniline 820 8,200 0.15 
4-chlorophenyl phenyl ether NV NV  
4-nitroaniline 290 2,900 0.0033 
4-nitrophenol 1,600 16,000 0.29 
acenaphthene 12,000 120,000 0.37 
acenaphthylene NV NV  
anthracene 61,000 610,000 1.8 
benzidine 0.025 0.25 0.00000029 
benzo(a)anthracene 7.8 78 0.000092 
benzo(a)pyrene 0.78 7.8 0.0002 
benzo(b)fluoranthene 7.8 78 0.000092 
benzo(g,h,i)perylene NV NV NV 
benzo(k)fluoranthene 78 780 0.00092 
bis(2-chloroethoxy)methane NV NV NV 
bis(2-chloroethyl)ether 5.2 52 0.0000096 
bis(2-chloroisopropyl ether) 82 820 0.00026 
bis(2-ethylhexyl)phthalate 410 4,100 0.006 
butylbenzyl phthalate 41,000 410,000 7.3 
carbazole 290 2,900 0.0033 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

p-chloro-m-cresol NV NV NV 
chrysene 780 7,800 0.0092 
di-n-butylphthalate 20,000 200,000 3.7 
di-n-octyl phthalate 4,100 41,000 0.73 
dibenzo(a,h)anthracene 0.78 7.8 0.0000092 
dibenzofuran 400 4,000 0.012 
diethylphthalate 160,000 1,600,000 29 
dimethyl phthalate 2,000,000 20,000,000 370 
fluoranthene 8,200 82,000 1.5 
fluorene 8,200 82,000 0.24 
hexachlorobenzene 3.6 36 0.001 
hexachlorobutadienef 40.9/73.4 409/734 0.00086 
hexachlorocyclopentadiene 1,200 12,000 0.05 
hexachloroethanef 204/409 2,044/4,088 0.0048 
indeno(1,2,3-cd)pyrene 7.8 78 0.000092 
isophorone 6,000 60,000 0.07 
n-nitrosodiphenylamine 1,200 12,000 0.014 
n-nitrosodipropylamine 0.82 8 0.0000096 
naphthalene 4,100 41,000 0.0065 
nitrobenzene 100 1,000 0.0035 
p-chloro-m-cresol NV NV NV 
p-(dimethylamino)azobenzene NV NV NV 
pentachlorobenzene 160 1,600 0.029 
pentachlorophenol 48 480 0.001 
phenanthrene NV NV NV 
o-cresol/2-methylphenol 10,000 100,000 1.8 
p-cresol/4-methylphenol 1,000 10,000 0.18 
phenol 61,000 610,000 11 
pyrene 6,100 61,000 0.18 
Metals 
aluminum 200,00 2,000,000 37 
antimony 82 820 0.006 
arsenic 3.8 38 0.01 
barium 14,000 140,000 2 
beryllium 410 4,100 0.004 
cadmium 200 2,000 0.005 
calcium NV NV NV 
chromium 610 6,100 0.1 
cobalt 4,100 41,000 0.73 
copper 8,200 82,000 1.3 
iron 61,000 610,000 11 
lead 1,000g 1,000g 0.015 
magnesium NV NV NV 
manganese 4,100 41,000 0.73 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

mercuryh 20 200 0.002 
nickel 4,100 41,000 0.73 
potassium NV NV NV 
selenium 1,000 10,000 0.05 
silver 1,000 10,000 0.18 
sodium NV NV NV 
thallium 14.4 144 0.0005 
vanadium 1,400 14,000 0.26 
zinc 61,000 610,000 11 
cyanide, free 4,100 41,000 0.2 
Polychlorinated Biphenyls (PCBs) 
Arochlor 1016 14.3/81.8f,i NAi 0.0005 
Arochlor 1221 2.9i NAi 0.0005 
Arochlor 1232 2.9i NAi 0.0005 
Arochlor 1242 2.9i NAi 0.0005 
Arochlor 1248 2.9i NAi 0.0005 
Arochlor 1254 2.9i NAi 0.0005 
Arochlor 1260 2.9i NAi 0.0005 
Total PCBs NA 25j 0.0005 
Notes: 

a. Standards as presented in Table 1 of the Site’s 2004 OU10 ROD. The OU10 ROD 
established soil cleanup standards for direct contact (soils 0 to 10 feet) and 
groundwater protection (entire depth of soil to the water table). 

b. The direct contact cleanup goals based on 1 x 10-5 risk level for carcinogens and a 
HQ of 1 for non-carcinogens are applicable if it can be demonstrated that there are 
no more than 10 carcinogens present in excess of the 1 x 10-6 risk level, and that 
none of the noncarcinogens exceeding an HQ of 0.1 have the same target organ. If 
more than 10 carcinogens are present in excess of the 1 x 10-6 risk level, the direct 
contact cleanup goals will be the levels identified for a 1 x 10-6 excess cancer risk. 
The cumulative risks for noncarcinogens that have the same target organ must not 
exceed a HQ of 1; therefore, the direct contact cleanup goals for noncarcinogens 
having the same target organ will be the levels identified for a HQ of 0.1. The 
direct contact standards are calculated according to procedures utilized in the EPA 
Region 3 Risk-based Concentration Table (April 25, 2003 version with June 17, 
2003 update) for industrial soil, except an indoor worker exposure scenario (soil 
ingestion = 50 mg/day) was used instead of the outdoor worker exposure (soil 
ingestion = 100 mg/day). The default lead direct contact exposure standard is 
1,000 mg/kg based on typical commercial/industrial exposure. Chromium direct 
contact exposure based on Cr+6.  

c. The soil cleanup standards for groundwater protection are based on the non-zero 
MCLGs. In the absence of a non-zero MCLG, the MCL is used as the groundwater 
protection standard, when available. If neither a non-zero MCLG or MCL have 
been established for a compound, the groundwater protection standard is based on 
the EPA Region 3 risk-based concentrations (RBCs) for tap water. To determine 
compliance with the groundwater protection soil standards, soil samples would be 
collected and analyzed by the Synthetic Precipitation Leaching Procedure (SPLP) 
to determine the concentration of a contaminant that could be leached from the soil 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

into pore water. The SPLP concentration would be divided by a dilution 
attenuation factor of 10. Remediation would be required when the SPLP 
concentration divided by 10 exceeds the groundwater protection soil standard. 

d. EPA Region 3 removed the direct contact standard for chloromethane in the April 
2003 update of the RBCs. 

e. 1,3-Dichloropropene standard used.  
f. 3-Nitroaniline, hexachloroethane, hexachlorobutadiene and Arochlor 1016 are 

listed as carcinogens; however, the noncarcinogenic standards at an HQ=0.1 and 
an HQ=1.0 are less than the carcinogenic standards at 1 x 10-6 and 1 x 10-5, 
respectively. Both carcinogenic and noncarcinogenic standards are shown.  

g. The soil cleanup level for lead of 1,000 mg/kg is the only value used and is 
irrespective of the HQ. 

h. Methylmercury direct contact standard used as default standard for mercury.  
i. The 1 x 10-6 Arochlor-specific direct contact cleanup standards for PCBs will only 

be used to determine if there are more than 10 carcinogens present that exceed the 
1 x 10-6 risk level direct contact cleanup standards. If more than 10 carcinogens 
exceed 1 x 10-6 risk level standards, then the non-PCB carcinogens will be 
compared to their respective 1 x 10-6 risk level direct contact cleanup standards 
and the total PCB concentration will be compared to the 25 mg/kg direct contact 
cleanup standard. If 10 or fewer carcinogens are present that exceed the 1 x 10-6 
risk level direct contact cleanup standards, the non-PCB carcinogens will be 
compared to their respective 1 x 10-5 risk level direct contact standards and the 
total PCB concentration will be compared to the 25 mg/kg direct contact cleanup 
standard. A soil direct contact cleanup standard for the 1 x 10-5 cancer risk level in 
not applicable (NA) for PCBs for use at OU10.   

j. The OU10 direct contact soil cleanup standard for total PCBs is 25 mg/kg. This 
cleanup standard is risk-based and consistent with the substantive standards of 40 
CFR, § 761.61(c). While none of the cleanup levels found in 40 CFR § 761.61 are 
applicable to CERCLA cleanups, EPA determined that the risk-based cleanup 
approach found in 40 CFR, § 761.61(c) is relevant and appropriate to this cleanup, 
and that the 25 mg/kg total PCB cleanup level will not pose an unreasonable risk 
of injury to health or the environment. EPA also notes that this level is consistent 
with EPA’s “Guidance on Remedial Actions for Superfund Sites with PCB 
Contamination,” EPA 540 G-90-007, August 1990, page 27, Table 3-1.  

 
HQ = Hazard quotient 
mg/kg = milligrams per kilogram 
mg/L = milligrams per liter 
NV = no value available 
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Table C-5: OU10 Expanded Plant Area Soils - Soil Cleanup Standards for Direct Contact and 
Groundwater Protection 

COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

Volatile Organic Compounds (VOCs) 
1,1,2,2-tetrachloroethane 3.2 32 0.000053 
1,1,1-trichloroethane 2,200 22,000 0.2 
1,1,2-trichloroethane 1.1 11 0.003 
1,1-dichloroethane 1,600 16,000 0.8 
1,1-dichloroethene 390 3,900 0.007 
1,2-dibromo-3-chloropropane 0.46 4.6 0.0002 
1,2-dibromoethane 0.32 3.2 0.00000075 
1,2-dichloroethane 7 70 0.005 
1,2-dichlorobenzene 700 7,000 0.6 
1,2,4-trichlorobenzene 78 780 0.07 
1,3-dichlorobenzene 23 230 0.18 
1,4-dichlorobenzene 27 270 0.075 
1,2-dichloropropane 9.4 94 0.005 
2-butanone (MEK) 4,700 47,000 1.9 
2-hexanone 313 3,130 1.5 
4-methyl-2-pentanone (MIBK) NV NV NV 
acetone 7,000 70,000 0.61 
benzene 12 120 0.005 
bromochloromethane NV NV NV 
bromodichloromethane 10 100 0.08 
bromoform 81 810 0.08 
bromomethane 11 110 0.0085 
carbon disulfide 780 7,800 1 
carbon tetrachloride 4.9 49 0.005 
chlorobenzene 160 1,600 0.1 
chloroethane 220 2,200 0.0036 
chloroform 78 780 0.08 
chloromethane NVd NVd 0.19 
cis-1,2-dichloroethene 78.2 782 0.07 
cis-1,3-dichloropropenee 6.4 64 0.00044 
dibromochloromethane 7.6 76 0.06 
ethylbenzene 780 7,800 0.7 
methylene chloride 85 850 0.005 
styrene 1,600 16,000 0.1 
tetrachloroethene 1.2 12 0.005 
toluene 630 6,300 1 
trans-1,2-dichloroethene 160 1,600 0.1 
trans-1,3-dichloropropenee 6.4 64 0.0004 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

trichloroethene 1.6 16 0.005 
vinyl chloride 0.09 0.9 0.002 
xylenes (total) 1,600 16,000 10 
Semi-volatile Organic Compounds (SVOCs) 
1,2-diphenylhydrazine 0.8 8.0 0.000084 
2,2’oxybis(1-chloropropane) NV NV NV 
2,4,5-trichlorophenol 780 7,800 3.7 
2,4,6-trichlorophenol 58 580 0.0061 
2,4-dichlorophenol 23 230 0.11 
2,4-dimethylphenol 160 1,600 0.73 
2,4-dinitrophenol 16 160 0.073 
2,4-dinitrotoluene 16 160 0.073 
2,6-dinitrotoluene 7.8 78 0.037 
2-chloronaphthalene 630 6,300 0.49 
2-chlorophenol 39 390 0.03 
2-methylnaphthalene 31 310 0.12 
2-nitroaniline NV NV NV 
2-nitrophenol NV NV NV 
3,3’-dichlorobenzidine 1.4 14 0.00015 
3-nitroaniline 2.3 23 0.0033 
4,6-dinitro-2-methylphenol 0.78 7.8 0.0037 
4-bromophenyl phenyl ether NV NV NV 
4-chloroaniline 31 310 0.15 
4-chlorophenyl phenyl ether NV NV NV 
4-nitroanilinef 23.5/32 235/320 0.0033 
4-nitrophenol 62.6 626 0.29 
acenaphthene 470 4,700 0.37 
acenaphthylene NV NV NV 
anthracene 2,300 23,000 1.8 
benzidine 0.0028 0.028 0.00000029 
benzo(a)anthracene 0.87 8.7 0.000092 
benzo(a)pyrene 0.087 0.97 0.0002 
benzo(b)fluoranthene 0.87 8.7 0.000092 
benzo(g,h,i)perylene NV NV NV 
benzo(k)fluoranthene 8.7 87 0.00092 
bis(2-chloroethoxy)methane NV NV NV 
bis(2-chloroethyl)ether 0.58 5.8 0.0000096 
bis(2-chloroisopropyl ether) 9.1 91 0.00026 
bis(2-ethylhexyl)phthalate 46 460 0.006 
butylbenzyl phthalate 340 3,400 7.3 
carbazole 32 320 0.0033 
p-chloro-m-cresol NV NV NV 
chrysene 87 870 0.0092 
di-n-butylphthalate 780 7,800 3.7 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

di-n-octylphthalate 313 3,130 0.73 
dibenz(a,h)anthracene 0.087 0.87 0.0000092 
dibenzofuran 15.6 156 0.012 
diethyl phthalate 6,300 63,000 29 
dimethyl phthalate 78,200 782,000 370 
fluoranthene 310 3,100 1.5 
fluorene 310 3,100 0.24 
hexachlorobenzene 0.4 4.0 0.001 
hexachlorobutadienef 1.56/8.2 15.6/82 0.00086 
hexachlorocyclopentadiene 47 470 0.05 
hexachloroethanef 7.8/46 78/460 0.0048 
indeno(1,2,3-cd)pyrene 0.87 8.7 0.000092 
isophorone 670 6,700 0.07 
n-nitrosodiphenylamine 130 1,300 0.014 
n-nitrosodipropylamine 0.091 0.91 0.0000096 
naphthalene 160 1,600 0.0065 
nitrobenzene 3.9 39 0.0035 
p-chloro-m-cresol NV NV NV 
p-(dimethylamino)azobenzene NV NV NV 
pentachlorobenzene 6.3 63 0.029 
pentachlorophenol 2.5 25 0.001 
phenanthrene NV NV NV 
o-cresol/2-methylphenol 390 3,900 1.8 
p-cresol/4-methylphenol 39 390 0.18 
phenol 2,300 23,000 11 
pyrene 230 2,300 0.18 
Metals 
aluminum 7,820 78,200 37 
antimony 3.1 31 0.006 
arsenic 15.9g 15.9g 0.01 
barium 1,600 16,000 2 
beryllium 16 160 0.004 
cadmium 7.8 78 0.005 
calcium NV NV NV 
chromium 233g 233g 0.1 
cobalt 156 1,560 0.73 
copper 310 3,100 1.3 
iron 2,300 23,000 11 
lead 400h 400h 0.015 
magnesium NV NV NV 
manganese 2,272g 2,272g 0.73 
mercuryi 0.78 7.8 0.002 
nickel 160 1,600 0.73 
potassium NV NV NV 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

selenium 39 290 0.05 
silver 39 390 0.18 
sodium NV NV NV 
thallium 0.55 5.5 0.0005 
vanadium 184g 184g 0.26 
zinc 2,300 23,000 11 
cyanide, free 1,600 16,000 0.2 
Polychlorinated Biphenyls (PCBs) 
Arochlor 1016 5.5/9.12j NAj 0.0005 
Arochlor 1221 0.32j NAj 0.0005 
Arochlor 1232 0.32j NAj 0.0005 
Arochlor 1242 0.32j NAj 0.0005 
Arochlor 1248 0.32j NAj 0.0005 
Arochlor 1254 0.32j NAj 0.0005 
Arochlor 1260 0.32j NAj 0.0005 
PCBs, total NA 1k 0.0005 
Notes: 

a. Standards as presented in Table 1A of the Site’s 2006 OU10 ESD. To facilitate 
future recreational use of the Expanded Plant Area Soils area, EPA selected risk-
based soil cleanup goals based on future residential use. 

b. The direct contact cleanup goals based on 1 x 10-5 risk level for carcinogens and a 
HQ of 1 for non-carcinogens are applicable if it can be demonstrated that there are 
no more than 10 carcinogens present in excess of the 1 x 10-6 risk level, and that 
none of the noncarcinogens exceeding an HQ of 0.1 have the same target organ. If 
more than 10 carcinogens are present in excess of the 1 x 10-6 risk level, the direct 
contact cleanup goals will be the levels identified for a 1 x 10-6 excess cancer risk. 
The cumulative risks for noncarcinogens that have the same target organ must not 
exceed a HQ of 1; therefore, the direct contact cleanup goals for noncarcinogens 
having the same target organ will be the levels identified for a HQ of 0.1. The 
direct contact standards are calculated according to procedures utilized in the EPA 
Region 3 Risk-based Concentration Table (October 25, 2005 version) for 
residential soil. The default lead direct contact exposure standard is 400 mg/kg 
based on typical residential exposure. Chromium direct contact exposure based on 
Cr+6.  

c. The soil cleanup standards for groundwater protection are based on the non-zero 
MCLGs. In the absence of a non-zero MCLG, the MCL is used as the 
groundwater protection standard, when available. If neither a non-zero MCLG or 
MCL have been established for a compound, the groundwater protection standard 
is based on the EPA Region 3 risk-based concentrations (RBCs) for tap water. To 
determine compliance with the groundwater protection soil standards, soil samples 
would be collected and analyzed by the Synthetic Precipitation Leaching 
Procedure (SPLP) to determine the concentration of a contaminant that could be 
leached from the soil into pore water. The SPLP concentration would be divided 
by a dilution attenuation factor of 10. Remediation would be required when the 
SPLP concentration divided by 10 exceeds the groundwater protection soil 
standard. 
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COC 

HH Direct 
Contact 

Standarda,b 
(1 x 10-6 Risk 
and HQ=0.1) 

(mg/kg) 

HH Direct 
Contact 

Standarda,b 
(1 x 10-5 Risk 
and HQ=1) 

(mg/kg) 

Groundwater 
Protection 

Standardsa,c 
(mg/L) 

d. EPA Region 3 removed the direct contact standard for chloromethane in the April 
2003 update of the RBCs. 

e. 1,3-Dichloropropene standard used.  
f. 4-Nitroaniline, hexachloroethane and hexachlorobutadiene are listed as 

carcinogens; however, the noncarcinogenic standards at an HQ=0.1 and an 
HQ=1.0 are less than the carcinogenic standards at 1 x 10-6 and 1 x 10-5, 
respectively. Both carcinogenic and noncarcinogenic standards are shown.  

g. Upper Tolerance Limit calculated from the Virginia data in Boerngen and 
Shacklette (1981). 

h. The soil cleanup level for lead of 400 mg/kg is the only value used and is 
irrespective of the HQ. 

i. Methylmercury direct contact standard used as default standard for mercury.  
j. The 1 x 10-6 Arochlor-specific direct contact cleanup standards for PCBs will only 

be used to determine if there are more than 10 carcinogens present that exceed the 
1 x 10-6 risk level direct contact cleanup standards. If more than 10 carcinogens 
exceed 1 x 10-6 risk level direct contact cleanup standards, then the non-PCB 
carcinogens will be compared to their respective 1 x 10-6 risk level direct contact 
cleanup standards and the total PCB concentration will be compared to the 1 
mg/kg direct contact cleanup standard. If 10 or fewer carcinogens are present that 
exceed the 1 x 10-6 risk level direct contact cleanup standards, the non-PCB 
carcinogens will be compared to their respective 1 x 10-5 risk level direct contact 
standards and the total PCB concentration will be compared to the 1 mg/kg direct 
contact cleanup standard. A soil direct contact cleanup standard for the 1 x 10-5 
cancer risk level is not applicable (NA) for PCBs for use at OU10.   

k. The OU-10 direct contact soil cleanup standard for total PCBs is 1 mg/kg. This 
cleanup standard is risk-based and consistent with the substantive standards of 40 
CFR, § 761.61(c). While none of the cleanup levels found in 40 CFR § 761.61 are 
applicable to CERCLA cleanups, EPA determined that the risk-based cleanup 
approach found in 40 CFR, § 761.61(c) is relevant and appropriate to this cleanup, 
and that the 1 mg/kg total PCB cleanup level will not pose an unreasonable risk of 
injury to health or the environment. EPA also notes that this level is consistent 
with EPA’s “Guidance on Remedial Actions for Superfund Sites with PCB 
Contamination,” EPA 540 G-90-007, August 1990, page 27, Table 3-1.  

 
HQ = Hazard quotient 
mg/kg = milligrams per kilogram 
mg/L = milligrams per liter 
NV = no value available 
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Figure D-1: Site Vicinity Map 

 
Disclaimer: This map and any boundary lines within the map are approximate and subject to change. The map is not a survey. The map is for informational 
purposes only regarding EPA’s response actions at the Site.  
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APPENDIX E – SITE INSPECTION CHECKLIST 
 

FIVE-YEAR REVIEW SITE INSPECTION CHECKLIST 
 

I.  SITE INFORMATION 
 

Site Name: Avtex Fibers, Inc. Date of Inspection: 6/27/2017 and 6/28/2017 

Location and Region: Front Royal, Virginia 3 EPA ID: VAD070358684 
Agency, Office or Company Leading the Five-Year 
Review: EPA Region 3 Weather/Temperature: Sunny and 70 degrees 

Remedy Includes: (Check all that apply) 
 Landfill cover/containment    Monitored natural attenuation 
 Access controls     Groundwater containment 
 Institutional controls       Vertical barrier walls 
 Groundwater pump and treatment 
 Surface water collection and treatment 
 Other: Leachate extraction and treatment 

Attachments:  Inspection team roster attached   Site map attached 

II.  INTERVIEWS (check all that apply) 
1.  O&M Site Manager          

Name 
      
Title 

      
Date 

Interviewed   at site   at office   by phone    Phone:        
Problems, suggestions  Report attached:  

2.  O&M Staff                             
Name 

      
Title 

      
Date 

 Interviewed   at site   at office   by phone    Phone:        
 Problems/suggestions  Report attached:       

3. Local Regulatory Authorities and Response Agencies (i.e., state and tribal offices, emergency 
response office, police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices). Fill in all that apply. 

 
Agency VADEQ 
Contact Michelle Payne 

Name 
RPM 
Title 

2/23/18 
Date 

804-698-4014 
Phone No. 

Problems/suggestions  Report attached:       
 

4. Other Interviews (EDA)   Report attached:  

III.  ON-SITE DOCUMENTS AND RECORDS VERIFIED  (check all that apply) 

1. O&M Documents 

 O&M manual   Readily available  Up to date  N/A 

 As-built drawings  Readily available  Up to date  N/A 

 Maintenance logs  Readily available  Up to date  N/A 

Remarks: The Site has three O&M manuals, one sitewide plan, one plan for the GLTP and one plan 
for the VB leachate extraction system. All O&M plans, as-built drawings and maintenance logs are 
maintained electronically. Hard copies are also maintained on-site in the GLTP office/control room. 

 

2. Site-Specific Health and Safety Plan  Readily available        Up to date         N/A 

 Contingency plan/emergency response plan
  

 Readily available  Up to date  N/A 
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Remarks: The site-specific health and safety plan and emergency response plan are maintained 
electronically. Hard copies are also maintained on-site in the GLTP office/control room. 

 

3. O&M and OSHA Training Records  Readily available        Up to date         N/A 

Remarks: All training records are maintained electronically. Hard copies of training records are also 
maintained on-site in the GLTP office/control room. 

 

4. Permits and Service Agreements 

 Air discharge permit   Readily available  Up to date  N/A 

 Effluent discharge  Readily available  Up to date  N/A 

 Waste disposal, POTW  Readily available  Up to date  N/A 

 Other permits: The NLF operates under a 
state-issued landfill permit.  

 Readily available  Up to date  N/A 

Remarks: The GLTP discharges effluent to the South Fork Shenandoah River in accordance with a 
NPDES permit.  

 

5. Gas Generation Records  Readily available        Up to date         N/A 

Remarks:       
 

6. Settlement Monument Records  Readily available        Up to date         N/A 
Remarks: The O&M Plan requires an annual land surface topographic survey of the cover 
systems for at least two years following construction completion. The annual topographic survey is to 
be compared to the baseline topographic survey (i.e., the “as built” survey conducted at construction 
completion) to assess whether settlement has occurred on any of the units. Prior topographic data will 
be compared to subsequent topographic data to identify areas of settlement. This comparison is used in 
lieu of settlement monuments. The most recent survey did not identify any areas of significant 
settlement.  

 

7. Groundwater Monitoring Records   Readily available        Up to date         N/A 

Remarks: FMC submits annual groundwater monitoring reports. 
 

8. Leachate Extraction Records  Readily available        Up to date         N/A 

Remarks: FMC documents leachate and groundwater extraction in quarterly and annual O&M reports.  
 

9. Discharge Compliance Records  

 Air   Readily available  Up to date  N/A 

 Water (effluent)  Readily available  Up to date  N/A 

Remarks: FMC documents effluent discharge compliance records in quarterly and annual O&M 
reports. 

 

10. Daily Access/Security Logs  Readily available        Up to date         N/A 

Remarks: All visitors to the GLTP are required to sign in upon entry into the facility.   
 

IV.  O&M COSTS 

1. O&M Organization 

 State in-house  Contractor for state 

 PRP in-house  Contractor for PRP 

 Federal facility in-house  Contractor for Federal facility 

 FMC has contracted Parsons to manage site-related O&M activities.  
 

2. O&M Cost Records  
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 Readily available  Up to date 

 Funding mechanism/agreement in place         Unavailable 

Original O&M cost estimate: The OU7 ROD estimated annual OU7 O&M costs of $1,230,000. O&M 
activities associated with OU7 remedial components began at the end of 2015. The costs below include 
utilities. No other O&M cost information was submitted for review as part of this FYR.  

                                            Total annual cost by year for review period if available 

 Year: 2015 
 

Total cost: $2,439,388 
 

 

 Year: 2016 
 

Total cost: $2,440,000 
 

 

 Year: 2017 
 

Total cost: $2,030,627 
 

 

 

3. Unanticipated or Unusually High O&M Costs during Review Period 
 Describe costs and reasons:  The actual annual O&M costs are significantly higher than the original 
annual cost estimate presented in the ROD. However, it should be noted that the costs presented above 
also include utilities. The annual costs seem relatively consistent from year-to-year and are more accurate 
than the original estimate. In the future, significant changes in annual O&M costs will be investigated to 
determine if the fluctuations in cost are related to potential O&M issues. 

V.  ACCESS AND INSTITUTIONAL CONTROLS    Applicable    N/A 

A.  Fencing 

1. Fencing Damaged  Location shown on site map       Gates secured       N/A 
 Remarks: All fencing appeared to be in good condition.  

B.  Other Access Restrictions 

1. Signs and Other Security Measures   Location shown on site map  N/A 
 Remarks: “No trespassing” signs are posted along the Site perimeter, at outfalls along the river and on 
the GLTP fence. Gates remain locked outside of normal business hours.  

C.  Institutional Controls (ICs) 

1. Implementation and Enforcement 
Site conditions imply ICs not properly implemented    Yes      No  N/A 

Site conditions imply ICs not being fully enforced    Yes      No  N/A 

Type of monitoring (e.g., self-reporting, drive by):       
Frequency:       
Responsible party/agency: FMC and the EDA (for EDA-owned properties) 

Contact                         

 Name Title Date Phone no. 

Reporting is up to date  Yes  No N/A 

Reports are verified by the lead agency  Yes  No  N/A 

Specific requirements in deed or decision documents have been met  Yes  No  N/A 

Violations have been reported  Yes  No  N/A 

Other problems or suggestions:   Report attached 
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Please see response below.  
 

2. Adequacy  ICs are adequate   ICs are inadequate   N/A 
Remarks: The OU7 ROD requires institutional controls that prevent the installation of drinking water 
supply wells in the area where the groundwater contamination exceeds cleanup goals. Groundwater use 
restrictions are not in place for the privately owned properties located above the plume, west of the river. 
The OU7 ROD also requires the creation of an ICIAP. That plan has not yet been created.   

D.  General 

1. Vandalism/Trespassing  Location shown on site map   No vandalism evident 

Remarks: No trespassing or vandalism has taken place within the GLTP fence. Trespassers sometimes 
gain access to the Site from the boat landing, the river or the railroad tracks that bisect the Site. Since the 
previous FYR, people would trespass in the former pump house structure along the eastern bank of the 
river, within the Site. In response, the PRP contractor secured the doors and windows with boards and cut 
down the trees near the building used to gain access to the inside of the building. The trespassers do not 
tamper with any of the remedial components. FMC has posted “no trespassing” signs throughout the Site 
and works with local law enforcement authorities to address trespassing when it occurs. 

2. Land Use Changes On Site   N/A 
Remarks: Since the previous FYR, FMC completed construction of the new GLTP and associated 
infrastructure. On the former plant side of the Site, earth-moving efforts have begun as part of the new IT 
Federal development gets underway. IT Federal plans to build a large data management center at the Site 
as part of the larger Royal Phoenix development. The plan for Warren County to construct a new police 
department on the far eastern part of the Site (east of Kendrick Lane) has been approved. The Town of 
Front Royal broke ground on the police department project in December 2017. 

3. Land Use Changes Off Site   N/A 

Remarks:       

VI.  GENERAL SITE CONDITIONS 

A.  Roads      Applicable     N/A 

1. Roads Damaged   Location shown on site map  Roads adequate  N/A 

Remarks: All site roads are in good condition.  

B.  Other Site Conditions 

Remarks:       

VII.  LANDFILL COVERS      Applicable    N/A 

A.  Landfill Surface 

1. Settlement (low spots)  Location shown on site map  Settlement not evident 

Arial extent:       Depth:       

Remarks: With the exception of two small low spots areas observed on the cover of VB-9, no areas of 
settlement were observed. FMC is aware of the two low areas on VB-9 and will fill in the areas if 
needed. Several of the “crook-neck” passive gas vents are slightly tilted, indicating minor cap 
settlement across several of the capped site areas. However, the gas vents remain completely 
functional and the minor settlement is not considered an issue at this time.  

 

2. Cracks  Location shown on site map  Cracking not evident 

Lengths:       Widths:       Depths:       

Remarks:       
 

3. Erosion  Location shown on site map  Erosion not evident 
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Arial extent:       Depth:       

Remarks: No significant erosion was observed on the NLF or on the covers of any of the Site basins. 
A few small bare areas were noted for future monitoring, but they are not considered an issue. 

 

4. Holes  Location shown on site map  Holes not evident 

Arial extent:       Depth:       

Remarks:       
 

5. Vegetative Cover  Grass  Cover properly established 

 No signs of stress  Trees/shrubs (indicate size and locations on a diagram) 

Remarks: In general, the vegetative grass cover over the Site is well-established and appears healthy. 
Only a few small areas were identified where vegetation is sparse: a bare spot on SB-3 near GV-8 and 
a few small salt-impacted areas throughout the Site. These small bare spots are noted in the quarterly 
O&M reports and closely monitored. Efforts are taken to re-establish vegetation at those areas as 
needed.  

 

6. Alternative Cover (e.g., armored rock, concrete)  N/A 

Remarks:       
 

7. Bulges  Location shown on site map  Bulges not evident 

Arial extent:       Height:       

Remarks:       
 

8. Wet Areas/Water Damage
  

 Wet areas/water damage not evident 

 Wet areas  Location shown on site map Arial extent:       

 Ponding  Location shown on site map Arial extent:       

 Seeps  Location shown on site map Arial extent:       

 Soft subgrade  Location shown on site map Arial extent:       

Remarks:       
 

9. Slope Instability  Slides  Location shown on site map 

 No evidence of slope instability 

Arial extent:       

Remarks:       
 

B.  Benches   Applicable  N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope in 
order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined channel.) 

1. Flows Bypass Bench  Location shown on site map  N/A or okay 

Remarks:       
 

2. Bench Breached  Location shown on site map  N/A or okay 

Remarks:       
 

3. Bench Overtopped  Location shown on site map  N/A or okay 

Remarks:       
 

C.  Letdown Channels   Applicable  N/A 
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(Channel lined with erosion control mats, riprap, grout bags or gabions that descend down the steep side 
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill 
cover without creating erosion gullies.) 

1. Settlement (Low spots)  Location shown on site map  No evidence of settlement 

Arial extent:       Depth:       

Remarks:       
 

2. Material Degradation  Location shown on site map  No evidence of degradation 

Material type:       Arial extent:       

Remarks:       
 

3. Erosion  Location shown on site map  No evidence of erosion 

Arial extent:       Depth:       

Remarks:       
 

4. Undercutting  Location shown on site map  No evidence of undercutting 

Arial extent:       Depth:       

Remarks:       
 

5. Obstructions Type:        No obstructions 

 Location shown on site map Arial extent:       

Size:       

Remarks:       
 

6. Excessive Vegetative Growth Type:       

 No evidence of excessive growth 

 Vegetation in channels does not obstruct flow 

 Location shown on site map Arial extent:       

Remarks:  
 

D.  Cover Penetrations   Applicable  N/A 

1. Gas Vents  Active  Passive 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks: The tall gas vents are bolted to adjacent metal poles that are bolted to the vent pipes to 
provide support to the vents. In a few instances, the bolts that attach the vent pipes to the support poles 
have become unthreaded, unattached. It is possible that the slight vibrations caused by the turning of 
the “whirly-bird” vent caps are causing the bolts to slowly unthread. These unthreaded bolts were 
observed at vents GV-1, GV-3 and GV-8 (at VBs 4-6), at GV-11 (at VB-1) and at GV-8 (at SB-4). 
Missing screws associated with the support poles were observed at GV-8 (at SB-1) and GV-2 (at SB-
3). Following the Site inspection, FMC corrected the above-mentioned O&M issues and submitted 
written and photo documentation of the repairs to EPA. All gas vents were inspected and found to be 
operational and clearly labeled. 

 

2. Gas Monitoring Probes 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 
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Remarks:       
 

3. Monitoring Wells (within surface area of landfill) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks: Monitoring wells are located outside of the basin covers.  
 

4. Extraction Wells Leachate  

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 Evidence of leakage at penetration  Needs maintenance  N/A 

Remarks:       
 

5. Settlement Monuments  Located  Routinely surveyed  N/A 

Remarks:       
 

E.  Gas Collection and Treatment               Applicable    N/A 

1. Gas Treatment Facilities 

 Flaring  Thermal destruction  Collection for reuse 

 Good condition  Needs maintenance 

Remarks: Only two of the gas vents – GV-4 and GV-5 – are equipped with carbon filtrations systems. 
The filtration was deemed necessary due to the high concentrations of hydrogen sulfide and other 
gases emitted from those two wells. The vents and filtration units are secured within locked fenced 
enclosures.  

 

2. Gas Collection Wells, Manifolds and Piping 

 Good condition  Needs maintenance 

Remarks: Not applicable.  
 

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 

 Good condition  Needs maintenance  N/A 

Remarks: Not applicable.  
 

F.  Cover Drainage Layer   Applicable  N/A 

1. Outlet Pipes Inspected  Functioning  N/A 

Remarks:       
 

2. Outlet Rock Inspected  Functioning  N/A 

Remarks:       
 

G.  Detention/Sedimentation Ponds  Applicable   N/A 

1. Siltation Area extent:       Depth:        N/A 

 Siltation not evident 

Remarks:       
 

2. Erosion Area extent:       Depth:       

 Erosion not evident 

Remarks:       
 

3. Outlet Works  Functioning  N/A 
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Remarks:       
 

4. Dam  Functioning  N/A 

Remarks:       
 

H.  Retaining Walls   Applicable  N/A 

1. Deformations  Location shown on site map  Deformation not evident 

Horizontal displacement:       Vertical displacement:       

Rotational displacement:       

Remarks:       
 

2. Degradation  Location shown on site map  Degradation not evident 

Remarks:       
 

I.  Perimeter Ditches/Off-Site Discharge   Applicable  N/A 

1. Siltation  Location shown on site map  Siltation not evident 

Area extent:       Depth:       

Remarks:       
 

2. Vegetative Growth  Location shown on site map  N/A 

 Vegetation does not impede flow 

Area extent:       Type:       

Remarks: A small woody tree/bush was observed in front of the stormwater discharge pipe for Outfall 
002. It was not large enough to significantly impede water flow. FMC removed the vegetation following 
the Site inspection and submitted documentation of the action to EPA.  

 

3. Erosion  Location shown on site map  Erosion not evident 

Area extent:       Depth:       

Remarks:       
 

4. Discharge Structure  Functioning  N/A 

Remarks:       
 

VIII.  VERTICAL BARRIER WALLS         Applicable     N/A 

1. Settlement  Location shown on site map  Settlement not evident 

Area extent:       Depth:       

Remarks:       
 

2. Performance Monitoring Type of monitoring:       

 Performance not monitored 

Frequency:        Evidence of breaching 

Head differential:       

Remarks:       
 

IX.  GROUNDWATER/SURFACE WATER REMEDIES     Applicable       N/A 

A.  Groundwater Extraction Wells, Pumps and Pipelines   Applicable  N/A 

1. Pumps, Wellhead Plumbing and Electrical 

-
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 Good condition  All required wells properly operating  Needs maintenance  N/A 

Remarks:       
 

2. Extraction System Pipelines, Valves, Valve Boxes and Other Appurtenances 

 Good condition  Needs maintenance 

Remarks:       
 

3. Spare Parts and Equipment 

 Readily available  Good condition  Requires upgrade  Needs to be provided 

Remarks:       
 

B.  Surface Water Collection Structures, Pumps and Pipelines  Applicable  N/A 

1. Collection Structures, Pumps and Electrical 

 Good condition  Needs maintenance 

Remarks:       
 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes and Other Appurtenances 

 Good condition  Needs maintenance 

Remarks:       
 

3. Spare Parts and Equipment 

 Readily available  Good condition  Requires upgrade  Needs to be provided 

Remarks:       
 

C.  Treatment System   Applicable  N/A 

1. Treatment Train (check components that apply) 

 Metals removal  Oil/water separation  Bioremediation 

 Air stripping  Carbon adsorbers  

 Filters: Multi-media filtration, granulated activated carbon (GAC) adsorption and post-GAC bag 
filtration 

 Additive (e.g., chelation agent, flocculent):       

 Others: Solids thickening and dewatering 

 Good condition  Needs maintenance 

 Sampling ports properly marked and functional 

 Sampling/maintenance log displayed and up to date 

 Equipment properly identified 

 Quantity of groundwater treated annually:       

 Quantity of surface water treated annually:       

Remarks: The GLTP was constructed in 2014 and started full-scale operation in mid-2015. The system 
is relatively new and in good condition. 

 

2. Electrical Enclosures and Panels (properly rated and functional) 

 N/A  Good condition  Needs maintenance 

Remarks:       
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3. Tanks, Vaults, Storage Vessels 

 N/A  Good condition  Proper secondary containment  Needs maintenance 

Remarks:       
 

4. Discharge Structure and Appurtenances 

 N/A  Good condition  Needs maintenance 

Remarks:       
 

5. Treatment Building(s) 

 N/A  Good condition (esp. roof and doorways)   Needs repair 

 Chemicals and equipment properly stored 

Remarks:       
 

6. Monitoring Wells (pump and treatment remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 All required wells located   Needs maintenance           N/A 

Remarks: Monitoring well GPW-20 is missing its inner well cap, well GPW-133 may need a new lock 
and the closure hasp on well MW-06 is severely rusted. Following the Site inspection, FMC corrected 
these minor O&M issues and submitted written and photo documentation of the repairs to EPA. All 
other monitoring wells inspected were secured with locks and clearly labeled. 

 

D. Monitoring Data 

1. Monitoring Data  

 Is routinely submitted on time  Is of acceptable quality 
 

2. Monitoring Data Suggests:  

 Groundwater plume is effectively contained   Contaminant concentrations are declining 
 

E.  Monitored Natural Attenuation 
1. Monitoring Wells (natural attenuation remedy) 

 Properly secured/locked  Functioning  Routinely sampled  Good condition 

 All required wells located  Needs maintenance  N/A 

Remarks:       
 

X.  OTHER REMEDIES 
If there are remedies applied at the Site and not covered above, attach an inspection sheet describing the physical 
nature and condition of any facility associated with the remedy. An example would be soil vapor extraction. 

XI.  OVERALL OBSERVATIONS 
A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as designed.  
Begin with a brief statement of what the remedy is designed to accomplish (e.g., to contain contaminant 
plume, minimize infiltration and gas emissions). 
The site inspection indicates that the OU2, OU7, OU8 and OU10 remedies are functioning as intended by 
site decision documents. There are no complete exposure pathways at the Site. Implementation of the 
OU2 remedy mitigated potential risks to public health and the environment associated PCB-contaminated 
soil, with wastes contained in drums, the acid reclaim building and the lack of site security. The long-term 
remedy for OU7 includes installation of low-permeability caps over VB-9, VB-10 and VB-11; 
construction and operation of a groundwater and leachate extraction and treatment system; 
characterization and remediation of soil and sediment outside of the VB 9-11 cap system, including 
sediment associated with seeps adjacent to VB 9-11, and OU-7 soils outside of the VB 9-11 cap system; 
institutional controls; and long-term monitoring and maintenance. FMC provides water to three affected 
residences along the west bank of the river. The Town of Front Royal provides potable water to areas east 
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of the river via a public water supply system. Institutional controls are in place at the Site and at most 
downgradient residential properties to prevent installation of new groundwater wells, and the caps over 
VBs 9, 10 and 11 prevent direct exposure to contaminated soil within the basins. However, groundwater 
use restrictions are not in place for the privately owned properties west of the river. UECA Environmental 
Covenant, Instrument 140004561 restricts land use at the areas previously referred to as Areas B and C 
(OU8) to commercial/industrial use only. Regarding OU10, the cover systems over VBs 1-8 and the NLF 
prevent direct human and ecological receptor contact with VBs 1-8 and NLF soil and waste and prevent 
the migration of contaminants from those areas. Excavation of soil contaminated at levels above cleanup 
goals at the plant area and expanded plant area, and institutional controls mitigate the risk of direct contact 
with impacted soil and groundwater at OU10. However, following a review of the 2014 Plant Area Soils 
SLERA, EPA concluded that the potential for unacceptable ecological risk exists.  

B. Adequacy of O&M 
Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 
No significant O&M issues have been identified that could potentially impact the current protectiveness of 
the remedy. The previous FYR recommended the development and implementation of a comprehensive 
groundwater monitoring well evaluation plan. In response to that FYR recommendation, Environmental 
Resources Management prepared the 2014 Monitoring Well Repair and Abandonment Report to 
document the well abandonments and repairs on behalf of FMC.  

C. Early Indicators of Potential Remedy Problems 
Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs that suggest that the protectiveness of the remedy may be compromised 
in the future.    
None. 

D. Opportunities for Optimization 
Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
FMC is requesting permission from EPA to curtail pumping of extraction well TW-03 in order to optimize 
the remedy and reduce costs. The PRP is also considering alternative methods to extract additional 
leachate from the basins. Based on the last three years of vent monitoring results, the 2016 sitewide O&M 
Report recommended the discontinuation of organic vapor monitoring and of breathing zone reading 
monitoring at all basin areas except OU10 GV-4 and OU10 GV-5. The report also suggested modifying 
vent sampling frequency at the SBs from quarterly to annually, with exception of a few locations. 
Consider if these O&M modifications are acceptable, and if so, update the O&M Manual accordingly.   
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APPENDIX F – INSTITUTIONAL CONTROLS 
 
Figure F-1: Example UECA Environmental Covenant: Instrument 140004561 – Plant Side 
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Tax Map Nos.: 20A l-3-6A.(2Q_A 1-3-7C, 20A l-3-7A and 20A 1-3-7 

Remediation Program Site ID#: V AD070358684 

UECA ENVIRONMENTAL COVENANT 

This environmental covenant is made and entered into as of the uJ~ of JY'i.mk-e;:nd 
between the Industrial Development Authority of the Town of Front Royal and the County of 
Warren, Virginia, trading ns the E1:011omic Developmcn1 Anthority (EDA), successor to Avtex 
Fibtrs-Front Royal. Inc. (A vtcx), to be indexed as Granror, whose address is 400 Kendrick Lane. Front Royal, Virginia 22630 (Gra111or or Owner), and FMC Corporation (FMC), to be indexed as 
Grantee, whose address is 1735 Market Street, Philadelphia, Pennsylvania 19103, and Clean 
Water Project, Inc., 10 be indexed as Grantee, whose address is 6799-A Kennedy Road, 
Warrenton, Virginia 20187 (hereinafter referred to as the Grantees or Holders). 

The United States is named as a third-party beneficiary of the covenant!>, conditions and 
restrictions set forth below for the purpose of enforcing these covenants. conditions and 
restrictions. 

This environmental covenant is executed pursuant 10 the Virginia Uni form Environmental 
Covenants Act,§ 10.1-1238 el seq. of the Code of Virginia (UECA), and the U.S. Environmental 
Protection Agency (EPA) shall be the "Agency" as defined therein. This environmental covenant subjects the Property identified in Paragraph I to the activity and use limitations in this 
document. 

I. Property Affected 

The property affected (Property) by this environmental covenant is located on or adjacent to 
Kendrick Lane, from Royal, Virginia 22630, and is a part of the same real estate conveyed unto the EDA trom Avtex by Deed dated March 27, 2000, as lnstrnment No.000001681, among the 
land records of Warren County, Virginia. The Property is more particularly described in Exhibit A (Avtex Fibers Superfund Site-Metes and Bounds Descriptions of Areas 2, 2A and 2B). 

The Property is part of the Avtex Fibers Superfund Site (the Avtex Site). The Avtex Site is 
approximately 496.7 acres in size anti is depicted as Areas I, 2, 2A. 28 3, 4, 5 and 6 in the map 
anached hereto as Cxhibit 8. Grantor owns Areas 2, 2A, 28, 3 and 4, but does not own Areas I . 5 and 6. 

This environmental covenant pertains only to Areas 2 and Parcels 2A and 28 as described in 
Exhibit A (Metes and Bounds Descriptions of Areas 2, 2A and 2B) attached hereto and as 
depicted in rhe map attached hereto as Exhibit B. 

Activity and use limitations pertain ing to Areas I. 3, 4, 5 and 6 and depicted in the map attached hereto as Exhibit B shall be addressed under other legal instruments. 

2. Description of Contamination & Remedy. 

a. Pursuant to Section I 05 of the Comprehensive Environmental Response, Compensation and 
Liability Act of 1980, as amended, (CERCL/\), 42 U.S.C. § 9605, EPA placed the Avtex Site on 
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the Na1ional Priorities List, set forth in 40 C.F''.R
1
• P-art' 3O0~ A~~~dix B, on June IO, 1986. EPA has been involved in selecting and implementing a number of removal and remedial actions (also 

known as "environ mental response projects" as that term is defined a1 Section I 0.1-1238 of UECA) under CERCLA at the Avtex S ite from at least 1988. EPA ' s selection of removal 
actions are embodied in Action Memoranda, and EPA 's selection of remedial actions are 
embodied in Records of Decision (RODs). EPA selected the remedial action in phases, or Operable Units (OUs) as they are known under CERCLA, a t the Avlex S ite by issuing a number of O U RODs. Portions of the OU RODs were modified by two Explanations of Significant Differences (ESDs) and a Memorandum to 1he Administrative Record File documenting a minor modification to the remedial actions (Minor Modification Memorandum). Copies of all of lhe Actio n Memoranda, OU RODs, ESDs and the Minor Modification Memorandum for the Av1ex Site are available on line at: http://www.epa.gov/reg3hwmd/npVV AD070358684.htm. FMC has been involved in implementing certain of those removal and remedial ac tions at the Avtcx Sile from 1986. 

b. The administrative records pertaining to lhe environmental response projects described in the Action Memoranda, the RODs. the ESDs and the Minor Modification Memorandum are located al 1he locations listed below: 

US EPA Region 111, Sixth Floor Docket Room 
1650 Arch Street, 6th Floor 
Philadelphia, Pennsylvania 19 103 
(21 5) 814-3024 

Samuels Public Library 
538 Villa Avenue 
Front Royal, VA 22630 
(540) 635-3153. 

The administrative records are also available online at: 
http://loggerhcad.cpa.gov/arweb/publ ic/search _results.jsp?siteid=V A D070358684. 

c. The United S tates and FMC executed a Consent Decree in United States v. FMC Corporation, Civil Action No. S:99CV00054 (W.D. Va. 1999), which was entered by the United States 
Dis trict Court for the Western Distric t of Virgin iii on October 21, 1999. and which requires FMC to finance and perform certain removal aad remedial actions at the Avtex Site. A copy of the 
Consent Decree is available online at: http://www.cpa.~ov/reg3hwmd/npl/V AD070358684.htm. 

3. Activity & Use Limitations. 

The Property is subject to the following activity and use limitations, which shall run with lhe land and are binding on Grantor ~nd any successors, assigns, tenants, agents, employees, and any other persons under its conlrol, until such time as this environmental covenant may tem1i11ate or be amended as provided by law: 

a. The Properly shall be restric1ed to light commercial and industrial use. By way of 
example only and not of limitation. the following types of uses are permitted on the Property: colleges and orher institutions of higher education without on-premises 
residences; business. professional and government offices and facilities, including 
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telecommuting stations, call centers and data storage centers; theaters; light 
manufacturing facilities; reta il shops and stores that do not cater primarily to children; 
eating establishments; grocery stores: customer service businesses such as banks 
other financial instirutions, accountants, insurance agencies, dry cleaners and 
laundries; personal service facilities such as barber shops, beauty shops, fitness 
centers, gyms, tattoo parlors, and tanning salons; warehouses and distribution 
facilities: parking facilities; public safety facilities such as fire, rescue nnd police 
stations; recycling transfer stations and material processing; public transportation 
facilities; repair service establishmenis; contractors' and tradesmen's offices and 
facilities: dental and medical offices and clinics, including but not limited to 
optometrists, chiropractors, hearing specialists, and similar specialists, and health care 
supply retailers; research and development facilities. 

b. The following activities and uses are prohibited on the Property: 
I. Child or day care centers; 
2. P,c-school, elementary, middle or high schools; 
3. Residential dwellings of any kind; 
4. Outdoor recreational facilities; 
5. E Ider care facilities; 
6. Facilities that shelter or house animals: 
7. Hunting or trapping of animals; 
8. Facilities that cater to or are specifically designed for children under 

the age of 12; 
9. Accumulation of trash, refuse. junk or ony ocher unsightly material; 
10. Hotels, motels, hospitals, bed and breakfasts, or any other overnight 

accommodations. 

c. Excavation of soils on the Property. 

1. Except as provided in Paragraph 3.c.2 immediately below, excavation 
of soil 10 feet below the elevations depicted on the map auached 
hereto as Exhibit C is prohibited; 

2. Excavation of soil in any manner is prohibited in Borrow Area A 
depicted on 1he map attached hereto as Exhibit C. 

d, Until such time us EPA determines that the groundwater clean-up levels specified in 
rhe OU7 ROD have been achieved and this environmental covenant has been 
amended to allow the same, the following groundwater use and well restricrions shall 
apply: 

I. Groundwater beneath the Property shall not be extracted or used for 
any purpose, except as may be required by EPA or DEQ for ground water 
monitoring and/or remediation; and 
2. No groundwater extraction wells shall be installed on the Property, 
until and unless, approved, in writing, by EPA. · 

e. The Property shall not be used in any manner that would interfere with. adversely 
affect or impair the integrity, protectiveness or efficacy of the removal or remedial 
actions implemented or to be implemented pursuant to the Consent Decree. The Property 
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I & 17 -shall only be used in a mrurner which is consistent with any obligations or restrictions that EPA determ ine are necessary to implemen1, ensure non-interference with or ensure 
protectiveness of the removal or remedial actions implemented or to be implemented pursuant to the Consent Decree. 

4. The United States as Third-Pany Beneficiary. The United States is expressly granted the 
power to enforce the covenants, conditions, and restrictions set forth in Paragraph 3 above. This environmental covenant may not be terminated or modified without the express written consent 
of the United States, nor may a I lolder be removed or replaced without the express written consent of the Un ited States. 

5. Compliance and Use Reporting. 

a. Bc~inning on October 28, 2017, and every five years thereafter, or whenever else requested in writing by EPA, the then current owner of the Property i.hall subrnil. to EPA and all l-lolders, written documemation stating whether or not the activity and use limitations in this environmental covenant are being observed. T his documentation shall be signed by a qualified o flic ial of the then current owner who has inspected and investigated compliance with this environmental covenant. 

b. In addition, within one month after any of the following events, the then current owner of the Property shall submit, to the United Scates, EPA, the Virginia Department of Environmental Quality (DEQ) and the Jlolders. written documentation describing the following: noncompliance with the activity and use limitations in this environmental covenant; transfer of the Prope11y; changes in use of the Property; or tiling of applications for building perm its for the Property and any proposals for any Avtex Site work, if such building or proposed Avtex Site work will affect the contamination on the Property subject to this environmental covenant. 

6. Access by the I lolders, EPA and DEQ. 

Ln addition to any other rights granted to the Holders, EPA and DEQ, this environmental covenant grants to the Holders, EPA and DEQ an irrevocable, permanent and continuing right of access at all reasonable times lo the Property for the purposes of: 

a. Performing or implementing any activity relating lo the removal 01· remedial actions required by the Consent Decree or otherwise required by EPA or DEQ; 

b. Verifying any data or infonnation submitted to EPA or DEQ; 

c. Verifying or monitoring that no action is being taken on the Property in violation of the terms of this environmental covenant or any federal or state environmental laws or regulations; 

d. Monitoring removal or remedial actions on the Avtex Site and conducting 
investigations related to contamination on or near the Avtex Site, including, but not limited to, 
sampling of air, water, sediments and soils; 

e. Conducting periodic reviews of any removal or remedial actions, including but not 
limited to, reviews required by federal or state environmental laws or regulations; 

4 
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f. Implementing additional or new removal or remedial actions if EPA. in its sole discretion. dctennines that such actions arc necessary to pro1ect human health and/or the environment; and 

g. Enforcing or monitoring compliance with lhe terms, conditions and restrictions of this environmental covenant as set forth in Paragraph 9 below. 

7. No Limilntion. 

Nothing in this environmental covenant shall limit or otherwise alTect EPA ·s rights of entry and access or EPA 's authority to take removal or remedial actions under CERCLA, 1he National Oil and I lazardous Substances Pollution Contingency Plan, or other federal law. 

8. Notice Requirement. 

The Grantor shall notify the United States, EPA. DEQ and the I lolders in writing sixty days prior 
10 closing on any proposed conveyance of any interest in any portion of the Property. Grantor shall include in any instrument conveying any interest in any portion of the Property, including but not limited to deeds, leases, and mortgages, a notice which is in substantially the following form. 

NOTICE: TRE INTEREST CONVEYED HEREBY IS SUBJECT 
TO AN ENVIRONMENT AL COVENANT, DATED ____ _, 
2014, RECORDED IN THE CLERK'S OFFICE OF THE CIRCUIT 
COURT OF W A.RREN COUNTY ON ____ ~2014, 
INSTRUMENT NUMBER ____ , IN FAVOR OF, AND 
ENFORCEABLE BY FMC CORPORATION, CLEAN WATER 
PROJECT, INC., THE UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY AND THE UNITED STATES AND 
THEffi SUCCESSORS AND ASSIGNS. 

Within 30 days of the date any such instrument of conveyance is recorded, Grantor shall provide the United States. EPA. DEQ and the Holders with a file-stamped copy of said instrument with a copy of the recording receipt anached. 

9. Enforcement. 

The United States, on beholfof EPA. and the Holders shall be entitled to enforce the terms of this environmental covenant by resort to specific performance or legal process. All remedies available hereunder shall be in addition to any and all other remedies at law or in equity, including CERCLA. Enforcement ofche terms of this instrument shall be at the discretion of the United States and the Holders, and any forbearance, delay or omission to exercise their rights under this environmental covenant in the event of a breach of any term of this instrument shall not be deemed a waiver by the United States or the Holders of such term or of any subsequent breach of the same or any other term, or of any of the rights of the United States. EPA or the Holders under this instrument. 
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10. Notices. 

. . 

Any notice, demand, request, consent, approval, or communication that any party desires or is required to give to the ochers shall be in writing and shall either be served personally or sent by certified mail, return receipt requested. addressed as follows: 

To the United States: 

Chief 
Environmental Enforcement Section 
Environment and Natural Resources Division 
U.S. Department of Justice 
P.O. Box 761 I 
Washington, D.C. 20044 

To EPA: 

Chief, Remediation Branch No. 3 (3RC43) 
Office of Regional Counsel 
U.S. Environmental Protection Agency 
Region IJI 
1650 Arch Street 
Philadelphia, PA I 9103 

EPA Project Coordinator (3HS23) 
Office ofSuperfund Site Remediation 
U.S. Environmental Protection Agency 
Region Ill 
1650 Arch Street 
Philadelphia, PA 19103 

To FMC: 

Avtex Site Project Coordinator 
FMC Corporation 
1735 Market Street 
19th Floor 
Philadelphia, PA 19103 

General Counsel 
FMC Corporation 
1735 Market Street 
19th Floor 
Philadelphia, PA 191 03 
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To Grantor; 

Executive Director 
Economic Development Authority 
400-0 Kendrick Lane 
From Royal, VA 22630 

To Clean Water Project. Inc. 

Prcsidenl 
Clean Water Project, Inc. 
6799-A Kennedy Road 
Warrenton, Virginia 20187 

To Virgini11 Department of Environmental Quality 

Office of Remediation Program 
Virginia Deportment of Environmental Quality 
629 East Main Street 
Richmond. Virginia 65241. 

11. Prior Liens and Encumbrances. 

1.. 11 :: 

Based on a title search conducted by the Grnntor on the Property prior to execution of this 
environmental covenant, the Grantor represents that there are no encumbrances or liens on the 
Property to which this environmental covenant would be subordinate except those expressly 
listed in Exhibit D hereto. Any other liens or encumbrances recorded on the Property will be 
subordinate to thb environmental co-.enant. 

l 2. Recording, Proof and Notification. 

a. In accordance with 9VAC 15-90-40(8){ I), the Oran tor shall submit to DEQ u copy of this environmental covenant and the accompanying fee required to be paid pursuant to 9VAC 15-90-40 prior to recording or causing this environmental covenant to be recorded. as required by 
Paragraph 12.b of this environmental covenant, immediately below. 

b. Within 90 days after the date of execution of this environmental covenant, the Grantor shall record, or cause robe recorded, thir. environmental covenant with the Clerk of the Circuit 
Coun of Warren County. The Granter shall likewise record, or cause to be recorded, any 
amendment. assignment, or termination of this environmental covenant with the Clerk of the 
Circuit Court of Warren County within 90 days of their execution. Any UECA environmental 
covenant. amendment, assignment, or termination recorded outside of these periods shall be 
invalid and of no force and effect. 

c. The Grantor shall send a file-stamped copy of this environmental covenant, and of any 
amendment, assignment. or termination, to the Holders, the United States, EPA and DEQ with a copy of the recording receipt attached within 60 days of recording. Within Lhat time period, the 
Grnntor a lso shall send a tile-stamped copy to the chief administrative officer of Warren County, 
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any persons who are in possession of the Property who are not the Grantors, and any other parties to whom notice is required pursuant to UECA. 

13. Liberal Construction. 

This instrument shall be liberally construed in favor of the rightS, covenants, conditions. and restrictions granted in this environmental covenant. Ir any provision of this environmental covenant is found to be ambiguous, !111 interpretation consistent with the purpose of this instrument that would render the provision valid shall be favored over any interpretation that would render it invalid. 

14. Scverability. 

If any provision of this instrument, or the application of it to any person or circumstance, is found to be invalid, the remainder of the provisions of this environme111al covenant, or the application of such provisions to persons or circumstances other than those to which it is found to be invalid, as the case may be, shall not be affected thereby. 

15. Tennination or Amendment. 

This environmental covenant is perpetual and runs with the land unless terminated or amended (including assignment) in accordance with UECA. 

16. Enforcement of Environmental Covenant. 

This environmental covenant shall be enforced in accordance with § I 0.1-1247 of the Code of Virginia. 

17. Successors and Assigns. 

a. The rights and obligations stated herein shall inure to and be binding on the successors and pennined assigns of the parties to this environmental covenant. 

b. FMC shall have the right to assign itS rights and obligations under this environmental covenant to a new holder fonned by FMC to be known as FMC Corporation, as follows: 

I. Any such assignment is subject to the prior written consent of EPA and DEQ. 

2. Grantor and Clean Water Project, Inc. hereby consent to any such assignment 
and waive any further right they may have to consider and consent to it at a later 
date. 

8 



F-9 

 
 

 

' l ~ • 

ACKNOWLEDGMENTS: 

GRANTOR 

Industrial Development Authority of the Town of Front Royal and the County of Warren, Virginia, trading as the Economic Development Authority 

Attest. 

By: __.f .... a<::><4)M&,....,.~~=-----_j:::..-l..::& .... l-"'u"".:½-1=-.. __ 
Patricia S. Wines 
Chairman, Board of Directors 
Industrial Development Authority of the 
Town of Front Royal and County of Warren, 
Virginia 
400-D Kendrick Lane 
f-ronl Royal, Virginia 22630 

COMMONWEALTH OF VIRGINIA 

COUNTY OF WARREN 

On this :;n\qay of S<..-t\em~xf , 2014, before me, the undersi~ed officer, personally appeared Patricia S. Wines, Chairman, and Jennifer R. McDonald, Executive Director, on behalf of the Industrial Development Authority, who acknowledged themselves to be the persons whose names are subscribed to this environmental covenant, and acknowledged that they freely executed the same for the purposes therein containei 

In witness whereof, [ hereunto set my hand and official seal. 

(. ',, '""l My commission expires: _ _ _ , __ ?:>_\_~_~_ ~_-_,_\'5~---

R,gi~~:" # ocE \ ) (o9 

Notary Public AMBER R MARICLE 
NOTARY PU8UC 7507269 

COMMONWEALTH Of VIRGINIA. .,. 
MV COMMISSION EXPIRES 08·31 20.19 
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HOLDERS 

.t R~'"" 
L ' 

t\ il It'\ l t' 

l I I ; SEf l l '! 

FMC CORPORA TIO 

By: ~Gc~&d-
Name: Barry J . Crawford 

Title: Vice President:., Operat ions 

1735 Market Street 
Address: Pbil adelpb1a, PA J9J03 

COMMONWEALTH OF PENNSYLVANIA 

CITY{COUNTY OF /¼4../2~-

On this.f>' day of 5 , 6 .Z-~ , 2014, before me, the undersigned officer, personally appeareddb,f>: :::r C..l'A'~;e.,.,) who acknowledged himself/herselflo be the person whose name is subscribed to this environmental covenant, and acknowledged thats/be freely executed the same for the purposes therein contained. 

1n witness whereof, 1 hereunto set my hand and official seal. 

My commission expires: [ .1,"'<-..,<. ::L. ~ ;, o, , 

Registration #:---- ---------'--

otary Public 
<-vMMO .. wL,-, o; or- f'CNNSYLVANIA 

140 I ARIAL SEAL 
MAP.Y c.LLEN Ot-.,ITO. Nol.vy Public 

C,ry '' PMaoe,phlo, Phila. County 
My Com1111ssll)11 Expires March 29, 2016 
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COMMONWEALTH OF VIRGINIA 

CLEAN WATER PR6JECT, INC. 

By: 
Jpsep.ivers 
President 
6799-A Kennedy Road 
Warrenton, Virginia 20187 

CJTY/_£OUNTY OF ~·q..q B 1/{I..(. --

On this~day of C~ idr.-.µ t-, 2014, before me, the unde~igned ollicer, personally 
appeared Joseph T 1vers/who acknowledged himself robe the person whose name is subscribed to this environmental covenant. and acknowledged that he freely executed the c;ame for the 
purposes therein contained. 

In witness whereof, I hereunto set my hand and ol'ficial seal. 

My commission expires: .3 / ~ I I <Al J {p 

Registration#: d l. '5? 4 [; 

B""¼- tti,~ --11J,~ 
Notarv.l\lilbw:;, •'"' ,, ,,• \MRIE N, '•, •• ..._, ....... o.,, ·• • • ~ ,,:.,. /'f.larAA:i·•.y•. ·-:. 

: <if:' PUBLIC -._<?t, ':. 
: : REG# 265560 ·: : 
: C"> t MY COMMISSION : : 
\ g\ EXPIRES / ~: 

-:, ~- •• 3/31/2016 .,• ~ •• •"?'I'• •• = ... •,v.s•• .. •••• -N•· • 
- ~ '4 ..... •••,,, ALT\-10 ••••• ........ ,, 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

APPROVED by the United Slates Environ111en1al Protection Agency as required by § I 0. 1-1238 et seq. of the Code of Virginia. 

By: 

COMMONWEALT H OF PENNSYLVANIA 

Cecil A. Rodri es, Dir or 
Hazardous Site Cleanup ivision 
United States Environmental Protection 

Agency 
Region Ill 
1650 Arch Street 
Philadelphia, PA 19103 

CITY/COUNTY OF PJ1 :la.,k 1.,l,io.. 
On this fl day of .X J?h,,"I h.(/' , 2014, before me, the undersigned officer. personally appeared Cecil A. Rodfigues who acknowledged himself 10 be the person whose name is subscribed to this environmental covenant, and acknowledged 1hat he freely executed the same for the purposes therein contained. 

In witness whereof, I hereunto set my hand and official seal. 

My commission expires: Q;, c-. b~r Ir} :; o/ ~ 
Registration#: ___ _________ _ 

&it~ i. t'l~ V\. 

Notary Public 
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SEEN AND RECEIVED b) the Virginia Department of Environmental Quality. 

By: {J~ /0/IJ~ 
11 1 
r-
n.. 
, .. 1 
c/) 

..., 

COl\lfMONWEJ\LTH OF VIRGINIA 

CITY or RICHMOND 

Durwood 11. Willis. Director 
011ice of' Remediation Programs 
Department of Environmental Quality 
629 I::. Main Street 
Richmond, Virginia 23218 

On this /<., - day or~ ~b.£. _ . 2014. before me, the undersigned oJlicer. personally appeared Durnood 11. Willis who acknowledged himself to be the person whose name is subscribed to thh environmcntnl covenant. and acknowledged that he freel) executed the sarm.: for the purposes therein contained. 

In witness when:oL I hereunto set my hand and official seal. 

My commission expires: .,k-~-d.Y;.~/.c.a, ..... t': __ 
Registration #: ~ Z G~:5> 

Notary Public 
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BENEFICIARY 

ST ATE OF KANSAS 

COUNTY OF JOHNSON 

• 1"\,l~I • 

C O u , 5 I s ... f 1, ::: 

THE UNITED STATES OF AMERICA 

SAM HIRSCH 
Acting Assistant Attorney General 
U.S. Department of Justice 
Environment and Natural Resources Div. 

By ~ l • :::f;) £,, 
JAME TonoN 
Coun~I o the Chief 
U.S. Department of Justice 
Environment and atural Resources Div. 
Environmental Enforcement Section 
P.O. Box 7611 
Washington, D.C. 20044 

VERI FlCATION 

SS. 

BE IT REMEMBERED, T HAT ON THIS J/lh day of ~ t-L,,,,-, 2014, before me, the undersigned Notary Public in and for the County and Stateamesaid, came James A. Lofton, 
who is personally known to me to be the same. person who executed the above and foregoing 
instrument and duly acknowledged the execution of the same as his free act and deed. 

IN WITN ESS WHEREOF, I have hereunto subscribed by name and affixed my notarial seal on 
the day and year last above written. 

Notary Public / 

My appointment Expires: __ '7_,_)_z_".3-f)_i.r _ _ _ 
I I ' .. 
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EXHIBIT A 

A VTEX FIBERS SUPERFUND SITE-METES AND 
BOUNDS DESCRIPTIONS OF AREAS 2, 2A AND 

2B 
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METF.S AND BOUNDS DFSCRIPTION OF AREA '1- I ::i J SEP 11 i 

Beginning at an iron rod found in the southerly right of way line of Virginia Seoondary 

Route 620 (Kendrick Lane) at the northwesterly corner of the Town of Front Royal, Virginia land; 

thence with the westerly line of the Town of Front Royal, Virginia land, the Potomac Edison 

Company of Virginia land, and the Trustees of the Randolph Maron Academy land, S 01° 27' 

20• W - 2,920.15 feet to an Iron rod found In the northerly right of way line of West Main Street; 

thence with the northerly right of way line of West Main Street for the two following courses: 

N 60° 55' 52" W - 3.44 feet to an iron rod found; thence N 88° 32' 16" W - 196.82 feet to an iron 

pipe found at the intersection with the westerly right of way line of Kerfoot Avenue and in the line 

of Tax Parcel 20A 1-3-5A; thence with the line of Tax Parcel 20A1-3-5A for the three following 

courses: N 01 ° 27' 44" E - 42. 75 feet to an iron rod found; thence S 71 ° 27' 18" W - 1,001 .29 

feet to an iron rod found; thence S 42° 54' 31" W- 250.81 feet to an iron rod found in the 

easterly right of way line of the Norfolk & Southern Railroad; thence with the easterly right of 

way line of the Norfolk & Southern Railroad, N 09° 54' 31" W - 3,291 .36 feet to a point at the 

southerly comer of Area 28; thence with the easterly line of Area 28 for the two following 

courses: N 80° oo· 07" E - 41 o. 72 feet to a point; thence N 34° 42' 20" E - 683.23 feet to an 

iron rod found at the southwesterly corner of Tax Parcel 20A 1-3-6A; thence with Tax Parcel 

20A 1-3-6A for the two following courses: S 55° 17' 40" E - 646.65 feet to an iron rod found; 

thence N 01° 27' 27" E- 298.93 feet to a point in the southerly right of way line of Kendrick 

Lane; thence with the southerly right of way line of Kendrick Lane, S 55° 17' 40" E - 762.20 feet 

to the point of beginning. LESS AND EXCEPTING therefrom a conveyance from Industrial 

Development Authority of the Town of Front Royal and the County of Warren, Virginia, trading 

as the Economic Development Authority to the County of Warren, Virginia, by deed dated July 

9, 2013, which was recorded in the Clerk's Office of the Circuit Court of Warren County, 

Virginia, as Instrument Number 130004736. 

Containing ...... 121.9987 Acres, More or Less 
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METES AND BOUNDS D'ESCRIPTION OF~ 2A .J 

Beginning at an iron rod found in the northerly right of way line of Virginia Seamdary 

Route 620 (Kendrick Lane) and at the intersection with the easterly right of way line of Adams 

Avenue; thence with the easterly right of way line of Adams Avenue, N 19° 11' 50" E - 170.18 

feet to an iron rod found in the southerty line of the Royal Village Subdivision, thence with the 

southerly line cl the lots of the Royal Village Subdivision, S 55° 17' 40" E- 2,739.75 feet to an 

iron pipe found at a point In the westerly right of way line of Massanutten Avenue; thence S 34° 

42' 20' W - 160.00 feet to an iron rod found in the northerly right of way line of Kendrick Lane; 

thence with the northerly right of way line of Kendrick Lane for the two following courses: N 55° 

17' 40" W - 2,616.68 feet to an Iron rod found; thence with the arc of a curve to the left 77 70 

feet (Radius= 756.20 feet) to the point of beginning. LESS AND EXCEPTING therefrom a 

conveyance from Industrial Development Authority of the Town cl Front Royal and the County 

of Warren, Virginia, trading as the Economic Development Authority to the County of Warren, 

Virginia to the Town of Front Royal, Virginia, by deed dated May 30, 2014, which was recorded 

in the Clerk's Office of the Circuit Court of Warren County, Virginia, as Instrument Number 

1140002746. 

Containing ...• . . 4.7443 Acres, More or Less 
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METES AND BOUNDS DESCRIP11ON OF AREA 2B 

\ I 

" 

U I :5 .,J SE? n :: 
Beginning at an iron rod found at the northeasterly corner of the Norfolk & Western 

Railroad Company land and in the southerly right of way line of Virginia Secondary Route 620 

(Kendrid< Lane); thence with the southerly right of way line of Kendrid< Lane, S 55° 17' 40" E -

1, 139.73 feet to an iron rod found at the northwesterly com~r of Tax Parcel 20A1-3-6A; thence 

with the westerly line ofTax Parcel 20A1-3-6A for the two following courses: with the arc of a 

curve to the left 54.978 feet (Radius= 35.00 feet) to an iron rod found; thence S 34° 42' 20• W-

215 00 feet to an iron rod found at the southwesterly comer of Tax Parcel 20A1-3-6A; thence 

with a new line along Area 2 for the two following courses: S 34° 42' 20" W - 683 23 feet to a 

point; thence S 80° 00' 07" W - 410. 72 feet to a point in the easterly right of way line of the 

Norfolk & Southern Railroad right of way; thence with the easterly right of way line of the Norfolk 

& Southern Railroad, N 09° 54' 31" W - 984.23 feet to a point at the southerly corner of the 

Norfolk & Western Railroad Company land; thence with the easterly line of the Norfolk & 

Western Railroad Company land, N 21° 35' 06" E - 535.50 feet to the point of beginning. 

Containing . .. ... 21.791 Acres, More or Less 
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EASEMENTS, RIGHT OF WAY & RESERVATIONS: 
Encroachment Agreement dated 10/07/2010 and recorded 
11/05/2010 in Instrument No. 100005811. 
Deed of Dedication and Right of Way, dated 12/20/2002 and 
r-ecorded 02/04/2003, in Instrument No. 030001131. 
Agreem.ent and Deed of Easement, dated 06/21/2002 and 
recorded 08/29/2002, in Instrument No. 020007501. 
Site Access Agreement dated 02/20/2008 and recorded 
02/21/2008 in Instrument No. 080001128. : • 

Easement Clarification Agreements Recorded in Instrument Nos. 120000863 and 120000991. 
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APPENDIX G – SITE INSPECTION PHOTOS 

 

 
Sign posted at the gated entrance to the Site and GLTP 

 

 
View of the GLTP, looking east 
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Carbon filtration units inside the GLTP 

 

 
Filter press room inside the GLTP 
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Metals precipitation tanks on the tank deck at the GLTP 

 

 
Hydrogen sulfide gas monitor on the tank deck at the GLTP 
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View of VB 9, looking northwest. The PRP is aware of the two bare low spots (shown on the left side of the 

photo) and plans to address the areas in the fall of 2017 
 

 
View of VB 10, looking southwest 
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Exterior of the VB extraction equipment building 

 

 
Interior of the VB extraction equipment building 
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View of former WWTP polishing basin (PB 3) 

 

 
Outfall 004 and the South Fork Shenandoah River 
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Signage posted facing the river at Outfall 004 

 

 
Carbon filtration unit installed on VB 5 at OU10 GV-04 
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View of clean-closed sulfate basin, SB 2 

 

 
Stormwater discharge outlet at SB 2 
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Stormwater discharge culvert from SB 2 

 

 
Deep groundwater extraction well TW-01 
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Pond on the southern end of the Site 

 

 
Solar-powered receiver receives monitoring well data from across the river  
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Restored wetland area 

 

 
One of the several passive gas vents on one of the Site’s basins 
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View of the NLF, looking south 

 

 
VB 6 stormwater discharge chute  
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Previously unidentified bare spot observed on SB 3 near GV-8. The PRP is aware of the maintenance issue and 

plans to address the issue in the fall of 2017 
 

 
View of FAB 6, looking south 
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The Norfolk Southern rail line that runs north-south through the center of the Site  

 

 
View of the former plant area side of the Site, looking west 
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Site property on the west side of the river 

 

 
Locked monitoring well on the west side of the river  
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Deep groundwater extraction well TW-03, located within a locked enclosure on the west side of the river  

 

 
Kendrick Lane entrance to the former administration building complex on-site  
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The former American Viscose Corporation administrative building now houses several small businesses 

 

 
Sign at the entrance to the on-site Skyline SoccerPlex 
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Playground at the Skyline SoccerPlex 

 

 
New walking trails at the Skyline SoccerPlex 
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Soccer fields at the Skyline SoccerPlex 

 

 
Skate park at the Skyline SoccerPlex 
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Land-moving efforts underway to facilitate site redevelopment (future planned location of a data center, part of 

the Royal Phoenix development) 

J. 
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APPENDIX H – DETAILED DATA ANALYSIS 
 

This data review evaluates groundwater, surface water, sediment and aquatic biota data collected as part 
of long-term monitoring requirements for OU7, OU10 and the NTCRA Basins and presented in the 2015 
Annual Site-Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and 
NTCRA Basins Report (2015 Annual Report).  
 
H.1 OU7 
 
H.1.a OU7 Groundwater 
 
The OU7 monitoring network includes 74 wells; 52 wells are sampled annually. Figure H-1 in this 
appendix shows the locations of the wells. The wells monitor four flow zones: overburden, shallow 
bedrock, intermediate bedrock and deep bedrock. Eleven of the 52 sampled wells also serve as VSWMR 
compliance wells for the closed VB 9-11 units. Three recovery wells (TW-01, TW-02 and TW-03) 
currently operate at the Site. Consistent operation of wells TW-01, TW-02, and TW-03 began in June, 
March and August 2015, respectively. Extraction wells TW-01 and TW-02 are both screened from 
(approximately) +200 feet mean sea level (MSL) to +460 feet MSL, while TW-03 is screened from 
(approximately) +15 feet MSL to +335 feet MSL. 
 
2015 Capture Zone Analysis  
 
PRP contractors collect water level data on a quarterly basis to support capture zone analyses. In support 
of the 2015 Capture Zone Analysis (CZA), the OU-7 monitoring wells were gauged four times during 
2015 (March 18, July 7, September 15, and December 8).  
 
Under non-pumping conditions, groundwater under the Site (on the east side of the river) generally flows 
to the west toward the river. However, groundwater within the bedrock aquifer flows southwest parallel to 
a geologic strike. In the subdivisions on the west side of the Shenandoah River, groundwater typically 
flows to the east and southeast, toward the river. Figures H-2 through H-21 in this appendix present 
groundwater elevation contours for the overburden, shallow bedrock, intermediate bedrock and deep 
bedrock created using data collected quarterly during 2015, from both during and after consistent 
operation of the recovery wells.7 Interpretation of those groundwater elevation contour maps indicates: 
 

• The Overburden figures (H-2 through H-5) show a linear effect slightly off-axis to TW-01/TW-
02. There are dewatering wells in the overburden in the region of the VBs that would add to any 
effect pumping from TW-01/TW-02 would have on the overburden. 

• The Shallow Bedrock figures (H-7 through H-10) clearly show the effect of TW-02 pumping and 
the initial effects of TW-01 pumping (particularly Figures H-8, H-9, and H-10). 

• The Intermediate Bedrock figures for July, September, and December (Figures H-13, H-14, and 
H-15, respectively) show a well-defined cone of depression between wells TW-01 and TW-02, 
and suggest that it extends to the opposite side of the river. 

• The Deep Bedrock figures for July, September, and December (Figures H-18, H-19, and H-20, 
respectively) show more variation in monitored water levels; however, there does appear to be a 
well-defined cone-of-depression between wells TW-01 and TW-02. (there is only about 1 foot of 
difference in head between well cluster 501, near well TW-03, and well pair 606, located 
southeast of TW-03). 

 

                                                      
7  Figures H-2 through H-21 also include groundwater drawdown maps.  



H-2 
 

Maximum site-wide drawdown (as defined as the difference between the March 18 hydraulic heads and 
those measured in July, September, and December) was observed during the September 15th gauging 
event. Maps of hydraulic head drawdown were created using this data for the four subsurface zones 
(Figures H-6, H-11, H-16, and H-21). Interpretation of the hydraulic head drawdown maps indicates: 
 

• The overburden drawdown (Figure H-6) indicates that there may be more influence on the 
overburden near well TW-01 than near well TW-02. Up to 1 foot of drawdown may be due to 
natural seasonal variation. 

• The shallow bedrock drawdown (Figure H-11) shows a well-developed cone of depression 
extending between wells TW-01 and TW-02, and extending across the river. Natural seasonal 
variation may account for 1 to 2 feet of observed drawdown. 

• The intermediate bedrock drawdown (Figure H-16) is similar to the shallow bedrock zone. 
Natural seasonal variation may account for 2 feet of observed drawdown. 

• The deep bedrock drawdown (Figure H-21) also indicates an elongated cone of depression that 
extends from TW-02 through TW-01 and across the river to TW-03. Drawdown values, however, 
are more variable, possibly indicating less well-connected fractures. Natural seasonal variation 
may account for 2 feet of observed drawdown (including negative drawdown, associated with a 
rise in water levels). 

 
Four hydrogeologic cross-sections also were created using the hydraulic head data from September and 
groundwater sample analyses from July 2015. Interpretation of the hydrogeologic cross-sectional flow 
maps indicate: 
 

• Cross-section A-A’ (Figure H-22) shows a nicely defined flow toward TW-02, and clearly shows 
another zone developing around well TW-01. 

• Cross-section B-B’ (Figure H-23) shows a well-defined area of capture around TW-02. 
• Cross section C-C’ (Figure H-24) shows a tighter zone of capture around TW-01. The 

southernmost region (near C’) is outside of the capture. 
• Cross-section D-D’ (Figure H-25) shows the effects of pumping from across the river in the 

central portion of the cross-section. The capture zone created by pumping at TW-03 has now 
extended to the southeast of TW-03. 

 
The CZA also includes determining a “stagnation point” (the downgradient point where there is a 
groundwater divide; groundwater flows back toward the recovery well, or downgradient away from the 
well), and a maximum capture zone “width.” The CZA determines stagnation points through the review 
of the drawdown maps and potentiometric surface maps. Where the capture zones for TW-01 and TW-02 
have combined, there is only one stagnation point downgradient from well TW-01. Capture zones were 
only interpreted for zones where groundwater recovery is taking place. 
 

• In the shallow bedrock, the stagnation point appears to be on the opposite side of the river, about 
1,000 feet downgradient fromTW-01. The maximum capture zone width is around 2,000 feet at 
TW-02 (i.e., 1,000 feet cross gradient to either side of TW-02) and 600 feet at TW-01. 

• In the intermediate bedrock, the stagnation point appears to be on the opposite side of the river, 
about 800 feet downgradient from TW-01. The maximum capture zone width is around 1,400 feet 
at TW-02 and 1,200 feet at TW-01. 

• In the deep bedrock, the variability in groundwater levels results in a less straightforward 
determination. The stagnation point appears to be on the opposite side of the river, 800 feet 
downgradient fromTW-03. The maximum capture zone width is around 1,000 feet at TW-02, 
1,600 feet at TW-01, and 600 feet at TW-03. 
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Results of 2015 CZA suggest that: 
 

• There is a well-developed cone of depression in the shallow and intermediate bedrock between 
wells TW-01 and TW-02 and extending across the river. 

• The deep bedrock drawdown indicates an elongated cone of depression that extends from TW-02 
through TW-01 and across the river to TW-03. However, drawdown values are more variable in 
this zone, possibly indicating less well-connected fractures. 

• The effects of pumping from across the river are evident, and the capture zone created by 
pumping at TW-03 has now extended to the southeast of TW-03. 

 
Groundwater Quality 
 
The Sitewide GWMP, OU-7, OU-10 and NTCRA-Basins, dated February 3, 2015 indicates that the wells 
used to assess the effectiveness of capture will be sampled initially in 2013 before the recovery and 
treatment system is brought online, six months after system start-up and annually thereafter. Groundwater 
samples will be analyzed for the 22 groundwater COCs listed in the OU7 ROD (two VOCs, six SVOCs, 
13 metals and cyanide). The 2015 sampling event represents the first annual event for the OU7 
monitoring program. This FYR evaluates the 2015 data in detail and presents limited historical data to 
provide context for the evaluation. Table H-5, starting on page H-46 of this appendix, presents the 2015 
results for OU7 wells. Refer to the 2015 Annual Report for historical analytical results for OU7 
groundwater.    
 
During the 2015 sampling event, carbon disulfide was the only VOC to be detected above its OU7 
remedial goal of 1,000 µg/L. Carbon disulfide was detected in 32 wells and appeared in each of the four 
flow zones. Detected concentrations exceeded the carbon disulfide remedial goal in five wells (shallow 
bedrock well MW-03R, intermediate bedrock wells 205 and 206 and deep bedrock wells 305 and 336.) 
This is a decrease from 2014, when carbon disulfide was detected in 34 wells and exceeded the remedial 
goal in 11 wells. Table H-1 below summarizes recent sampling results for the five wells with reported 
exceedances in 2015. Carbon disulfide concentrations are generally decreasing in wells MW-03R, 206 
and 305, but increasing in 205 and 336. However, carbon disulfide concentrations in 205 remain below 
historical concentrations. Figure H-26 in this appendix shows that all detections of carbon disulfide in the 
overburden in 2015 were below the remedial goal; therefore, this is no defined plume in the overburden.  
 
Figures H-27 through H-29 of this appendix show the extent of the carbon disulfide above the remedial 
goal in the shallow, intermediate and deep bedrock flow zones. Carbon disulfide in the shallow bedrock is 
limited in extent and centered around MW-03R, located immediately adjacent to the viscose basins. The 
extent of carbon disulfide above the remedial goal in the intermediate and deep bedrock are much larger 
and extend from the viscose basins southwest to the western side of the river. Recovery well TW-03, 
which began continuous operation after the 2015 sampling event, is located south of 206 and is expected 
to capture contamination in this area. Additional monitoring will determine the effectiveness of 
groundwater extraction in this area.  
 
Table H-1: Carbon Disulfide Concentrations in Select Wells, 2012-2015 

Year 
Shallow 

Bedrock Wells Intermediate Bedrock Wells Deep Bedrock Wells 

MW-03R 205 206 305 336 
2012 NS 9,450 µg/L 11,600 µg/L 39,600 µg/L 11,500 µg/L 
2013 6,930 µg/L 203 µg/L 12,000 L µg/L 39,900 µg/L 9,690 µg/L 
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2014 4,290 µg/L 90.5 µg/L 8,100 µg/L 41,100 µg/L 10,200 µg/L 
2015 2,600 µg/L 1,300 µg/L 7,500 µg/L 28,000 µg/L 14,000 µg/L 

Notes: 
NS = not sampled 
L = reported value may be biased low 
Table includes the greater of the primary and duplicate sample results.  
Bold results exceed the carbon disulfide remedial goal of 1,000 µg/L. 

 
During the 2015 sampling event, overburden well MW-09 was the only well to report SVOC detections 
above the OU7 remedial goals. 4-methylphenol and phenol were detected in groundwater at this location 
at concentrations of 190 µg/L and 25,000 µg/L, respectively, which exceed the cleanup standards for 
these COCs of 180 µg/L and 11,000 µg/L, respectively. SVOCs were not detected above the OU7 
remedial goals in the shallow, intermediate or deep groundwater, which is consistent with recent historical 
results. 
 
During the 2015 sampling event, concentrations of nine metals (antimony, arsenic, chromium, cobalt, 
iron, lead, manganese, nickel and vanadium) exceeded their respective OU7 remedial goals in at least one 
monitoring well. All other metals and cyanide were either not detected or were detected below remedial 
goals. Although cyanide was not detected in any 2015 sample, the detection limit for cyanide in several 
samples, including deep bedrock well 305, exceeded the cyanide cleanup goal of 200 µg/L. Deep bedrock 
well 305 reported cyanide above the cleanup goal during sampling events in 2012, 2013 and 2014. The 
lack of detectable cyanide at this location in 2015 is likely due to laboratory issues that resulted in an 
elevated detection limit.  
 
Arsenic and antimony are the two most widespread inorganic constituents in groundwater at OU7 and 
serve as reasonable indicator constituents for delineating the extent of all inorganic constituents. 
Therefore, this FYR addresses arsenic and antimony in more detail below.  
 
Arsenic was detected above its remedial goal of 10 µg/L in three overburden wells (MW-09, WP-10 and 
MW-10), five shallow bedrock wells (116R, 133, 138, GM-02A and MW-03R), six intermediate bedrock 
wells (205, 206, 216, GM-02B, PW-02 and 238) and 7 deep bedrock wells (305, 316, 336, 306, 338, 6038 
and 605A) during the 2015 sampling event. The two highest concentrations were reported in deep 
bedrock well 305 (3,010 µg/L), located downgradient of the VBs and close to recovery well TW-01, and 
overburden well MW-09 (2,480 µg/L), located immediately downgradient of VB-9. Table H-2 below 
summarizes recent sampling results for wells MW-09 and 305. Arsenic concentrations in both wells have 
been variable over the past four years, but have increased overall since 2012. Figures H-2 through H-5 
present arsenic isoconcentration contours from the 2015 sampling event for the four groundwater flow 
zones.  
 
 
 
Table H-2: Dissolved Arsenic Concentrations in Select Wells, 2012-2015 

Year Overburden Well Deep Bedrock Well 
MW-09 305 

2012 2,080 µg/L 2,300 µg/L 
2013 1,460 µg/La  1,560 µg/L 
2014 2,180 µg/La 1,720 µg/L 
2015 2,480 µg/L 3,010 µg/L 

Notes: 

                                                      
8 Well 603 is a deep bedrock well fitted with FLUTe liners with sample ports in four depth zones (Z1 through Z4). 
During 2015 sampling, arsenic was detected above its remedial goal in all four deep bedrock zones of well 603. 

I I I I I 
I I I I I 
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a. MW-09 was sampled twice in 2013 and 2014. The highest detected concentration 
from each year is presented in the table.  
NS = not sampled 
Table includes the greater of the primary and duplicate sample results.  
Bold results exceed the arsenic remedial goal of 10 µg/L. 

 
Antimony was detected above its remedial goal of 6 µg/L during the 2015 sampling event at one 
overburden well (MW-09), two shallow bedrock wells (116R, MW-03R), five intermediate bedrock wells 
(205, 206, 216, GM-02B and 238) and three deep bedrock wells (305, 316 and 336). Intermediate bedrock 
well 205 and deep bedrock wells 305 and 336 reported the highest concentrations during the 2015 
sampling event. Table H-3 summarizes recent sampling results for these wells. Antimony concentrations 
in these wells has been variable between 2012 and 2015, but generally decreasing in well 205 and stable 
in well 336. Deep bedrock well 305 shows an increase in concentrations between 2012 and 2015, which is 
also consistent with the trend for arsenic in this well. Figures H-26 through H-29 present antimony 
isoconcentration contour maps for the 2015 sampling event for the four groundwater flow zones. The 
extent of antimony above its remedial goal in the overburden and shallow bedrock are immediately 
downgradient of the VBs and contained on the east side of the river. Antimony in the intermediate and 
deep bedrock extends southwest from the VBs and across the river to the west. In the intermediate 
bedrock, the southwestern extent of antimony reported above its remedial goal appears undefined beyond 
well 206. However, pumping well TW-03 is located south of 206 as is expected to capture contamination 
in this area.  
 
Table H-3: Dissolved Antimony Concentrations in Select Wells, 2012-2015 

Year 
Intermediate 
Bedrock Well Deep Bedrock Wells 

205 305 336 
2012 497µg/L 550 µg/L 314 µg/L 
2013 222 µg/L 319 µg/L 63.9 µg/L 
2014 384 µg/L 1,100 µg/L 312 µg/L 
2015 225 µg/L 685 µg/L 320 µg/L 

Notes: 
NS = not sampled 
Greater of the primary and duplicate sample results are included in the table. 
Bold results exceed the antimony remedial goal of 6 µg/L. 

 
Results from the 2015 sampling event generally show consistent or decreasing concentrations for most 
other inorganic COCs. An exception is iron and manganese at overburden well MW-10. Iron and 
manganese concentrations in 2015 are several orders of magnitude higher than recent concentrations 
measured at MW-10, located downgradient of VB 10. The 2015 Annual Report indicates that the reason 
for the increase in iron and manganese concentrations is not clear. Turbidity and other field parameters 
were not significantly different from past results. 
 
VSWMR Compliance Monitoring  
 
Eleven of the 52 sampled wells in the OU7 groundwater monitoring network also serve as VSWMR 
compliance wells (Figure H-30). One aspect of the compliance monitoring program is to evaluate 
contaminant trends. In accordance with the OU7 GWMP, the control chart approach was selected as the 
method to evaluate the data collected in each downgradient well. A control chart is a plot of concentration 
versus time, with an established concentration limit for baseline that, if exceeded, will indicate an increase 
in concentration over the baseline. Baseline concentrations for each parameter at each well were 
established from the initial four semiannual sampling results conducted in 2013 and 2014. A review of the 
control charts for the 2015 sampling event, which are included in the 2015 Annual Report, indicates that 
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most constituents remain below their baseline concentrations, with the exceptions listed in Table H-4. 
These constituents were not significantly above their baseline concentrations. Additional data are required 
to establish a statistically significant pattern showing an increase in the groundwater concentrations. 
 
Table H-4: Baseline Concentration Exceedances at VSWMR Compliance Wells in 2015 

Well Constituent 
Baseline 

Concentrations 
(µg/L) 

2015 Result 
(µg/L) 

MW-09 4-methylphenol 80.8 190 
MW-09 phenol 17,300 25,000 
MW-09 arsenic 2,180 2,480 
MW-09 chromium 119 144 
MW-09 cobalt 637 758 
MW-09 nickel 1,640 2,140 
MW-09 vanadium 476 619 
WP-10 cobalt 167 174 

 
H.1.b OU7 Surface Water and Sediment 
 
Surface water and sediment samples were collected annually, beginning in 2012. Surface water and 
sediment samples were collected at eight locations (numbered SED/SW-1 through SED/SW-8) in the 
river and analyzed for 13 metals (dissolved for surface water, total for sediment), free cyanide (surface 
water), total cyanide (sediment), three VOCs and six SVOCs. Sediment samples were also analyzed for 
grain size. Prior to 2015, only seven surface water/sediment samples were collected annually. Figure H-
31 presents the 2015 surface water and sediment sampling locations with the exception of the newly 
added SED/SW-8, which is upstream of the Site.  
 
Surface Water 
 
VOCs, SVOCs and cyanide were not detected in surface water samples collected between 2012 through 
2015, except for a low-level detection of carbon disulfide in SW-07 in 2013. The detected concentration 
(1.11 B µg/L) was qualified because the constituent was also detected in the associated blank sample. 
Table H-6 at the end of this appendix presents the 2015 surface water sampling results. Refer to the 2015 
Annual Report for historical analytical results for OU7 surface water.     
 
Various metals have been detected in surface water samples since sampling began. During the 2015 
sampling event, concentrations of metals in river surface water samples were reported as non-detect or at 
concentrations below the VA DEQ Surface Water Criteria for Public Water Supply at all sampling 
locations. This is consistent with historical results. 
 
Sediment 
 
Carbon disulfide and acetone were routinely detected in sediment samples between 2012 and 2015. 
Carbon disulfide concentrations in all sediment sample locations exceeded the EPA Region 3 freshwater 
sediment screening benchmark during the 2015 sampling event. This is consistent with historical results. 
There is no established screening value for acetone. Table H-7 at the end of this appendix presents a 
summary of 2015 sediment sampling results. Refer to the 2015 Annual Report for historical analytical 
results for OU7 sediment.     
 
SVOCs were generally not detected or were detected below the sediment screening benchmarks between 
2012 and 2015. The exception is a detection of 4-methylphenol at a concentration of 1,600 µg/kg in SD-8 
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during the 2015 sampling event (compared to its screening benchmark of 670 µg/kg). Naphthalene and 
phenol were also detected at this location, but the concentrations did not exceed the screening 
benchmarks. Sediment sample location SD-8 is upstream of the Site; therefore, the detected SVOCs are 
not believed to be related to site activities. SD-8 is also a new sample location added in 2015, so there are 
no other data available from this location. SD-8 will be included in future monitoring events.   
 
Metals are also routinely detected at all the sediment sampling locations. During the 2015 sampling event, 
three metals exceeded their screening benchmarks: mercury (SD-04, SD-07, SD-08), manganese (SD-04, 
SD-06, SD-08) and iron (SD-08). SD-08, the new upstream location for 2015, reported the most 
exceedances of screening criteria. The concentrations of metals detected in sediments in 2015 are 
relatively consistent with results reported from previous years.  
 
Consistent with historic results, total cyanide was not detected in any of the samples in 2015. 
 
H.1.c OU7 Aquatic Biota 
 
Triennial aquatic biota sampling is conducted to determine whether there are decreasing trends in the 
concentration of PCBs found in the aquatic biota (i.e., fish and macroinvertebrates) that reside adjacent to 
the Site. During the 2015 sampling event, samples were collected at six aquatic biota sampling locations 
(BMI-1 through BMI-6). Figure H-32 presents the aquatic biota sampling locations. A summary of the 
results is presented below. Refer to the 2015 Annual Report for current and historical analytical results for 
OU7 aquatic biota.   
 
Fish 

• Smallmouth bass: PCBs were detected in 13 of 18 whole-body bass samples. PCBs were only 
detected in one filet sample. The concentrations detected in 2015 were generally lower than those 
detected in past events. PCB concentrations detected in nine of the samples exceeded the VA 
DEQ Fish Screening Value for PCBs of 0.020 mg/kg. 

• Redbreast sunfish: PCBs were detected in six of the 15 whole-body sunfish samples. Aroclor 
1260 was the only Aroclor detected. Detected concentrations were generally lower than those 
previously detected. Five of the six PCB concentrations detected exceeded the screening value. 

• Northern hogsucker and fallfish: PCBs were detected in eight of 13 whole-body northern 
hogsucker and fallfish samples. Aroclor 1260 was the only Aroclor detected. Only one sample 
from this category was collected in 2012 (a single V-lip sucker was collected at BMI-5). While 
no PCBs were detected in that sample, the detection limit for the 2012 sampling was higher than 
the values detected in 2015. PCB concentrations exceeded the screening criterion in four of the 
eight samples. 

• Comely shiner: PCBs were detected in 15 of the 16 whole-body comely shiner samples. Aroclor 
1254 was detected in one sample from location BMI-2. Aroclor 1260 was the only Aroclor 
detected in the remaining samples. The comely shiner was collected in lieu of bluntnose minnow 
samples collected in 2012. The PCB concentrations in the comely shiner samples are similar to 
those found in the bluntnose minnow samples from 2012. The PCB concentrations exceeded the 
screening criterion in 11 of the 16 samples. 

 
Significant decreases in PCB concentrations have been observed in the smallmouth bass and redbreast 
sunfish samples since 2012. Comparing the comely shiner to the previous bluntnose minnow results 
indicates similar concentrations between 2012 and 2015. 
 
Benthic Macroinvertebrates (Fingernail Clams) 
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PCBs were detected in only one clam tissue sample (BMI-2) during the 2015 sampling event. Aroclor 
1260 was the only Aroclor detected. Although no PCBs were detected in these samples in 2012, the 
laboratory reporting limits and method detection limits for PCBs during the 2015 event were an order of 
magnitude lower than those obtained in 2012. No VA DEQ screening value is available for shellfish not 
subject to human consumption.  
 
Sediment 
 
PCBs were not detected in any of the six sediments samples collected at the aquatic biota sampling 
stations during the 2015 sampling event. 
 
H.2 OU10  
 
H.2.a OU10 Groundwater 
 
Nineteen overburden and shallow bedrock wells serve as monitoring wells for the OU10 post-closure 
monitoring program. Each sample is analyzed for dissolved metals, free cyanide, VOCs and SVOCs. The 
OU7 GWMP selected the control chart approach as the method for evaluating the data collected in each 
downgradient well. For most monitoring wells, the baseline period was completed with the October 2009 
sampling event.  
 
The 2015 sampling event represents the eighth annual monitoring event for OU10. Table H-7 at the end 
of this appendix presents the 2015 analytical results. Refer to the 2015 Annual Report for historical 
results.   
 
Groundwater Elevations 
 
The groundwater elevation contours for both the overburden and the shallow bedrock for July 2015 are 
shown on Figures H-33 and H-34 respectively. The groundwater contours for both the overburden and the 
shallow bedrock are similar to contour maps from previous monitoring events. Piezometric gradients are 
generally west to northwest toward the Shenandoah River. However, groundwater within the bedrock 
aquifer flows parallel to a geologic strike at approximately S30ºW.  
 
Groundwater Quality 
 
VBs 1-8 
At VBs 1-8, arsenic, naphthalene, benzene and vinyl chloride concentrations exceeded the applicable RSL 
in one or more wells during the 2015 sampling event; however, in all but one case, the concentrations 
were below or within the baseline range for the well. The arsenic concentration at upgradient well 133 
exceeded the RSL and was slightly above its baseline concentration.  
 
At downgradient overburden well GPW-14, four constituents (acetone, methyl ethyl ketone, 2-hexanone 
and xylenes) exceeded their baseline ranges (although detected concentrations were below RSLs). 
Continued monitoring is necessary to determine if VBs 1-8 are causing an increase in these VOCs. 
 
At downgradient shallow bedrock well 119, the xylene concentration was above the applicable baseline 
range (although detected at a concentration below the RSL). The 2015 exceedance is the first exceedance 
of baseline for xylenes. Continued monitoring will be necessary to determine if an increasing trend is 
present. 
 
The NLF 
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At the NLF, the two wells representative of upgradient overburden groundwater quality have been 
sampled; all downgradient overburden monitoring wells have been dry during each of the monitoring 
events. Based on the dry conditions at the downgradient monitoring wells, it appears that minimal 
overburden groundwater is present beneath and downgradient of the NLF. 
 
Carbon disulfide (well 133) and vinyl chloride (well MW-07) were the only VOCs detected in the shallow 
bedrock monitoring wells downgradient of the NLF during the 2015 sampling event. Both detections 
exceeded their respective baseline ranges (the vinyl chloride detection also exceeded the RSL). Carbon 
disulfide has been intermittently detected at well 133, and vinyl chloride has been present in well MW-07 
since 2013. There are insufficient data to determine if the concentrations of these constituents are 
increasing or stable.  
 
Concentrations of arsenic, beryllium, and nickel are elevated in the downgradient shallow bedrock wells 
compared to concentrations in the upgradient shallow bedrock wells; arsenic also exceeded its RSL in 
MW-07 and well 133. Except for arsenic at well 133, the detected concentrations for these metals were 
below or within the range of baseline values in their respective wells. Additional monitoring data are 
required to determine if an increasing trend for arsenic is present at this location. 
 
H.3 NTCRA Basins 
 
Twenty wells (10 overburden and 10 shallow bedrock) serve as VSWMR compliance wells for the 
NTCRA Basins, which consist of the Fly Ash Basins (FABs) and the Sulfate Basins (SBs) (Figures H-35 
and H-36). Sumps for each cover system are also monitored. The 2015 sampling event represents the 15th 
year of annual sampling. Table H-8 of this appendix presents the 2015 analytical results. Refer to the 
2015 Annual Report for historical results.   
 
During the 2015 sampling event, arsenic was the only constituent detected in groundwater at 
concentrations exceeding the EPA tapwater RSL. This result is consistent with prior sampling events. 
Overburden well MW-014R reported the highest arsenic concentration in 2015 with a detection of 692 
µg/L (compared to the current RSL of 0.052 µg/L and MCL of 10 µg/L). In accordance with the OU7 
GWMP, the control chart approach was selected as the method to evaluate the data collected in each 
downgradient well. The control chart for well 014R is presented in the 2015 Annual Report. The control 
chart shows that the arsenic concentration in groundwater at well MW-014R has remained relatively 
stable since 2008. Control charts for other downgradient wells can be found in the 2015 Annual Report.  
 
Several metals (arsenic, nickel and zinc) and sulfate were detected in samples collected from one or more 
of the FAB sumps above applicable screening criteria (the more stringent freshwater standards for either 
aquatic life or human health contained in the Virginia surface water quality standards). Concentrations 
have been relatively stable or decreasing in most sumps. Arsenic detected in sump FAB-1-2 increased by 
two orders of magnitude compared to the 2014 result. Additional data are required to determine if the 
increase at FAB-1-2 is an anomaly or represents a trend. 
 
Arsenic, copper, nickel and sulfate concentrations exceeded screening criteria in one or more of the SB 
sumps during the 2015 sampling event. The concentrations of COCs in these sumps has decreased or 
remained generally stable over the monitoring period. 
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Figure H-1: OU7 Monitoring Well Network 

 
Note: All figures in this appendix are from the Site’s 2015 Annual Site-Wide Groundwater, Surface Water 
and Sediment Monitoring Report for OU-7, OU-10 and NTCRA Basins.  
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Figure H-2: OU7 Overburden Groundwater Contour Map (March 2015) 
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Figure H-3: OU7 Overburden Groundwater Contour Map (July 2015) 
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Figure H-4: OU7 Overburden Groundwater Contour Map (September 2015) 
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Figure H-5: OU7 Overburden Groundwater Contour Map (December 2015) 
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Figure H-6: OU7 Overburden Groundwater Drawdown Map (September 2015) 
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Figure H-7: OU7 Shallow Bedrock Groundwater Contour Map (March 2015) 
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Figure H-8: OU7 Shallow Bedrock Groundwater Contour Map (July 2015) 
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Figure H-9: OU7 Shallow Bedrock Groundwater Contour Map (September 2015) 
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Figure H-10: OU7 Shallow Bedrock Groundwater Contour Map (December 2015) 
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Figure H-11: OU7 Shallow Bedrock Groundwater Drawdown Map (September 2015) 

 
 
 

I 
I 

I 
l 

\ 

103 

~ ~~.~ 1,· II II 
II 
I I 
II ,. 
I 

129' -
~\ (2.91)_ _. 

• 

/\Vic)( PROPERTY BOUNOAAY 

stW.LOW BEOROCK UONITORING WELt 

EXTRACTION \YELL 

VISCOSE BASIN 

INDICATES W.LL G>.UGEO ,os 
W111ERLMLSONI.V 

\ 

\ 
\ 

300 

',!.71/ GROUNDW/\TEROAA'MlOWH\FEET) NOTES: 
~RAWDOWN ON SEPTEMBER 15. 2015 COMPARED TO WATER 

LEVELS MEASURED ON MARCH 16, 2015 
_ , _ GROUHow.-._TERDRAWOOWttCONTOUR\FEtT) 

«>ASHED WHERE INFE Rl'fDI 

GROJND WATER OAAWOOWN 0!01 
2, ON SEPTEMBER 15. 2015 WATER WAS BEING EXTRACTED 

FROM WELLS TW-01 AND TW-02 DURING THE 
MEASUREMENT PERIOD AT A RATE OF 35 GPMAND24GPM. 
RESPECTIVELY, WELL TW-03 WAS OPERATIONAL. BUT NOT 
PUMPING DURING THE MEASUREMENT PERIOD. 

uSW l:N CON'TOORI~ 

PARtlONS 

OU-7 SHALLOW BEDROCK GROUNDWATER DRAWOOWN MAP 
(SEP 15, 2014) 

2015ANNUI\L S111'-WIOE GRO'JNOWATER. SURFACE WATER. ANO SEDIMEITT 
MONITORING REPORT FOR OV-7, OU· 10, ANO NTCAA BASINS 
AVTEJ( FIBERS SUPERFUND SITE 
FROITT ROYAL. VIRGINIA 

CR£ATEO:: 

M, ROBrt4SON 

OAT[; 

RE\1SfON: 

r!LE NAME: 

600 

CLIENT PROJECT NO,: 

PARSONS PROJ(CT NO.: 

flGUR( NO.: 

4E 

nc 4E - OV-7 SH.Al.LOW BR O,owcJo..-.!'1_2015- 09- 15,0WC 



H-21 
 

Figure H-12: OU7 Intermediate Bedrock Groundwater Contour Map (March 2015) 
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Figure H-13: OU7 Intermediate Bedrock Groundwater Contour Map (July 2015) 
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Figure H-14: OU7 Intermediate Bedrock Groundwater Contour Map (September 2015) 

 
 
 

" ' '; ' 

,. I 
I , J' 

9, 
1>­

~ 

\ .§> • ... \ 
I 
I 
I 

-.131 
1(69.151 \~ 

. \\ 
\\ 

136 "'~­
(412.68/ "o 

~ .,. 
?'5 

(381.63)' -

'\ ,,_,, 

,.., 
06 . 

r 
r r 

r 
r (461.\ . 

TW-0~~ h AVT£X PR<»>ERTY BOUNDARY 

ltfTERMEOIATE BEDROCK MONITORING WELL 

4 EXTRACTION 't''EU. 

VISCOSE 8"'SIN 

IN~TES WEllGAUGEO FOfl 
WAlER LEVELS ONLY 

14M , ,, GROUNOWATERELEVATION(fEET MSLJ 

GROUNO W.Ali:R ELEVATION tiOT USED IN CCWTOURING 

- •00 - GROUt,O WATER CONTOUR [FEET, MSL) 
(DASHED WH6RE INFERRED) 

GROUND WATER FLCNI OI.RECTION 

~ 

\ 
\ t \ 

000 JOI) 

SCALE IN FEET 

NOT8 
WATER WAS BEING EXTRACTED FROM WELLS TW-01 AND TW-02 
DURING THE MEASUREMENT PERIOD AT A RATE OF 35 GPM AND 
24 GPM, RESPECTIVELY. WELL TW-03 WAS OPERATIONAL. BUT 
NOT PUMPING DURING THE MEASUREMENT PERIOD. 

8'}0 

CR£ATEO:: CLIENT PROJECT NO,: 

PARtlONS 

OU-7 INTERMEDIATE BEDROCK GROUNDWATER CONTOUR MAP 
(SEP 15, 2015) 

2015ANNUAl SITT:-WIOE GROUNDWATER. SURFACE WATER. ANO SEOIMEITT 
MONITORING REPORT FOR OV-7, OU· 10, ANO NTCAA BASINS 
AVTEJ( fl8£RS SUPERFUND SITE 
fROITT ROYAL. VIRGINIA 

M, ROBrt4SON 

OAT[; PARSONS PROJ(CT NO.: 

20\fS-05-03 

RE\1SfON: flGUR( NO.: 

SC 
r!LE NAME: 
nc 5C - 0U-7 INT BR Pot Map_2015-09- 15.D'NC 



H-24 
 

Figure H-15: OU7 Intermediate Bedrock Groundwater Contour Map (December 2015) 

 
 
 

... 

" ' '; ' 

I 
I 

141' 
(411.40)°" 

2'5 
(421. IO)• ' 

AVTEX PROPERTY SOVHDARY 

l:tfTERMEOfATE BEDROCK MONITORING Yt'ELL 

EXTRACTION WEll 

VISCOSE 8"'SIN 

IN~TES WEllGAUGEO FOfl 
WAlER LEVELS ONLY 

JOI) 8'}0 

SCALE IN FEET 

14M , , , GROUNOWATERELEVATION(fEET MSLJ 

GROUNO WAT!:R ELEVATION tiOT USED IN CCWTOURlNG 

- •00 - GROUt,O WATER CONTOUR [FEET, MSL) 

NOTE, 
WATER WAS BEING EXTRACTED FROM WELLS TW-01, TW•02, AND 
lW-03 DURING THE MEASUREMENT PERIOD AT A RATE OF 44. 33, 
AND 30 GPM, RESPECTI\IEL Y. THE WELLS CYCLE ON/OFF AS 
WATER IS PRESENT IN EACH WELL. 

PARtlONS 

(DASHED W'H6RE INFERRED) 

GROUND WATER FLCNI OI.RECTION 

OU-7 INTERMEOIATE BEDROCK GROUNDWATER CONTOUR MAP 
(DEC 8. 2015) 

2015ANNUAl SITT:-WIOE GRO'JNOWATER. SURFACE WATER. ANO SEOIMEITT 
MONITORING REPORT FOR OV-7, OU· 10, ANO NTCAA BASINS 
AVTEJ( fl8£RS SUPERFUND SITE 
fROITT ROYAL. VIRGINIA 

CR£ATEO:: 

M, ROBrt4SON 

OAT[; 

20\fS-05- 03 

RE\1SfON: 

r!LE NAME: 

CLIENT PROJECT NO,: 

PARSONS PROJ(CT NO.: 

449401.01000 

flGUR( NO.: 

5D 

nc 5C - OU- 7 INT BR Pot Map_2015 - t2- 8.0WC 



H-25 
 

Figure H-16: OU7 Intermediate Bedrock Groundwater Drawdown Map (March 2015) 
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Figure H-17: OU7 Deep Bedrock Groundwater Contour Map (March 2015) 
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Figure H-18: OU7 Deep Bedrock Groundwater Contour Map (July 2015) 
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Figure H-19: OU7 Deep Bedrock Groundwater Contour Map (September 2015) 
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Figure H-20: OU7 Deep Bedrock Groundwater Contour Map (December 2015) 
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Figure H-21: OU7 Deep Bedrock Groundwater Drawdown Map (September 2015) 
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Figure H-22: Hydrogeologic Cross-Section A-A’ (September 2015) 
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Figure H-23: Hydrogeologic Cross-Section B-B’ (September 2015) 
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Figure H-24: Hydrogeologic Cross-Section C-C’ (September 2015) 
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Figure H-25: Hydrogeologic Cross-Section D-D’ (September 2015) 
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Figure H-26: OU7 Overburden Groundwater Isoconcentration Contour Map (July 2015) 
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Figure H-27: OU7 Shallow Bedrock Groundwater Isoconcentration Contour Map (July 2015) 
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Figure H-28: OU7 Intermediate Bedrock Groundwater Isoconcentration Contour Map (July 2015) 
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Figure H-29: OU7 Deep Bedrock Groundwater Isoconcentration Contour Map (July 2015) 
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Figure H-30: OU7 VSMWR Monitoring Network 
Source: 2015 Annual Report 
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Figure H-31: OU7 River Water and Sediment Sampling Locations 
Source: 2015 Annual Report 
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Figure H-32: OU7 Aquatic Biota Sampling Locations 
Source: 2015 Annual Report 
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Figure H-33: OU10 Overburden Groundwater Contour Map (July 2015) 
Source: 2015 Annual Report 
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Figure H-34: OU10 Shallow Bedrock Groundwater Contour Map (July 2015) 
Source: 2015 Annual Report 
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Figure H-35: NTCRA Basins Overburden Groundwater Contour Map (July 2015) 
Source: 2015 Annual Report 
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Figure H-36: NTCRA Basins Shallow Bedrock Groundwater Contour Map (July 2015) 
Source: 2015 Annual Report 
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Table H-5: OU7 Groundwater Analytical Results – 2015 
Source: 2015 Annual Report
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QU.7 Monitoring Network Sampling Results 
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QU.7 Monitoring Network Sampling Results 
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11.78 

- 1$8.4 

JOA 
0 .21 

Front Royal, Virginia 

216 232 238 301 305 306 
7981:,00 7?81301 7~:).5&5 79;9:,4 1 7?84.H4 81297:)l 

18MW l}lM\V l8M\V OBMW 08MW 08MW 
AVX11 AVXll AVX16 AVX07 AVXt.5 Av:\..'16 

711.71201.S 11 :OS 7/2.S/201.S 10:4.S 8/4110159'55 7/22/201.S 19:2(1 7/2&1201.S t 7:40 1111ono1.s 13:30 

ll/Z6/l015 11/2~15 l l /26/2015 11/Z~/Z0IS 11126/2015 212112016 

20 U 20 U ,. J 20 U 700 20 U 
10110 5 290 ; u 28180 25 

5 U J U JU 5 U 5 u 5 u 
I U , u , u , u • IU 
I U 1 U 1 U 1 U • 1 U 

o.s u O.J U 0 .5 U 0.6 l? o.s 
5 u 5 u 5 u 5 u 5U ;u 
I U 1 U 1 U 1 U ?<0 JU 

3L4 J 200 U 200 U 200 U 200 U 200 U ,,.. 2 U 28.6 2 U ,ss 1.3 J 
1 .. l.2 J 1 .. • u 3110 ~, 

I U 1 U 1 U 1 U 1 U JU 
7:Z 4 U 0.96 J 4 U U.6 1.2 J ,,.. 0-68 J •-• I U ,. 1.2 

87.8 J 255 ~.4 J 561 380 200 U 
2U 2 U 2 U 2 U O.l7 J 2 U 

74.6 67.7 26.4 13.6 54.1 l.5J 

0.2 U 0.2 U 0 .2 UJ- 0.2 U , u 0.2 U 
lSS 1.5 J 18.7 • u 102 4.5 

2.8 1 U 6.2 1 U 3.2 1.7 
44,1 8,l J 30 U 30 U 59.5 30 U 

28 2.3 J 300 UJ 6 U 1200 U , .. 
25.91 18.73 21.4 18.34 20.03 12.98 

7.3 4.2 3 0.5 17 1.7 
9.95 7.51 7 .33 7.7 1 9.42 9.31 

-259.5 100.02 ·385.05 · 123.9$ -48'1.• -202.7 

18.5 $8.6 1.5 1.69 53.2 0.2 
0.02 0.1!> o.oi 0,lJ 0.1 0.93 

3 16 336 338 
7984.57:5 797619:) 7$1S13!i86 
08MW 08M\V 08M\V 

AVXLS AVX:06 AVX16 
712812015 9, lJ 7121/201.S 17:0.S S14/201$ I.S:.SO 

11/261201.S ll/U/2015 Jl/26/Z015 

20 U 9:10 20 U 
520 1- 33 

5U 5U JU 
, u 4 I U 
1 U • I U 

OS U 0.5 U 0.5 U 
5U ; u 5U 
1 U 1100 I U 

200 U 27.1 J 200 U 
u no 3.1 ,,_. .,. •• 

1 U 1 U 1 U 
4 U 8.6 4U , .. .. •• 

2:3.3 J 43.7 J 200 U 
2 U 111.3 2 U 

43.S 4.6 12 

0.2 U 0.2 U 0.2 UJ-
54.l .... 27.2 

0.86 J .. , u 
30 U 24,? J 30 U 

600 U •• J 300 UJ 

2 1.64 19.l 22.78 

4S 93 13 
8.9"3 8.37 7.78 

-416.14 -316.96 ·363.06 
15.4 1.6 0.8 
0.03 0 .06 0 
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TABLE 9 

QU.7 Monitoring Network Sampling Results 
2015 Annual Site-Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fibers Superfund Site 

FMC-Front Royal AvlCX F ibt'l'S Locatioo ID: 
201.:5 $11mpling €vent 1.,al)Sample id 

Va lidal<:d OU-7 Oroundwattr Oata Wdl ~-pc: 

SDOc Grout1d\lo•atcr 
Samplt(I: Cleanup 

Validattct Sland:mts1 
CASNO. COMPOUNI) UNlTSc 

VOLA11LE8 
6i-64-I Acetone- ug(L 22()00 

75-15-0 Cnrl)(lrl Oi!iultide u,IL 1000 

Sl!MIVOLA11LES 
1 li-81-7 6ii(2-Ethylhcxyl) Phthalatc ug(L 6 
9$-48-i 2-Mcltlylphcnd (O-CrCW) us,'L 1800 
106-..14·5 4•Medi)•lph~nol (P•Crerol) ug(L 180 
91-20-3 Napdhalmc us,'L 14 
87-86-5 P<11taehlorophct10I Us,'L I 
108-95•2 Ph~nol u/llL 11000 

METALS- DISSOLVED 
7429-90-5 Alumi1mU1 ug(L 37000 
7440-J~~H AntiJlU)lL)' u&ll, 6 
7440-38-2 Arf;(11ic us,'L 10 
7440-43·9 C1u:kuiw·n u,gl'L s 
7440-47-J Chromium ug(L 100 
7d'10-48-d C ol.~11 ~lg/L 11 

7439-89-6 t,-oo u!efL 26000 
7439-92-1 Lead ug(L I> 

1439·96·5 Manganese ug(L 880 

7•39·97-6 McrclJIJ,) us,'L 2 
7440-02·0 Nitkd u!fl, 730 
7440-62·2 Vam1dt.an ug(L 260 
1440-66-6 Zinc """' 11000 

011lllR 
FRl!ECN Cyanidc-([•'rtt) UJVL 200 

PIELO PARAMETERS 

Tcmpcrttn.1rc •c ... 
Co11du<iivi1y mSlcm ... 
pll $ .U . ... 

ORP mV ... 
Turbidily NTU ... 
Dissolved D,cw-en mo/L ... 

-• Oi'oun,d,;,..-atcr clenap s1andud.s M prucnt(d m Cable I of the ROO. 
1 - Reported standard is for Mu~ as: Mt-th}'I. 
1:lold tcii:t indic:atct dclcctcd v;Juc. 

MCL • Ma.,:imum Contaminant Lcvd MCLO • MCL 00& 
MC• R.ia. &$c<I C0-nca1ti·11-ti<N1 Al.,• A~ticu 1.,evd 
U • Nol Oc1~cd J • E,sii,11.-,tcd ,,iluc (+ ti~, bi:as - lowl:nii,) 

R • Rcjecu:d m~ ""mi Ii yams ptt littt mV • millivolt1 
11@/L • 111icrogr.a.r·!'lf per liter u i.$/a n • mi1i~ cr11c111 per eeut im clcr 

s..u • ~d. urtit, N1U ,.. 11cpl1domdnc lui-hidily 111it 

- ""Dc.tccted v:iluc c:u:ccck ground"':lltcr dean~ ffilodard. 

PARSONS 

RJJC 
RBC 

MCL 
RBC 
IUlC 
RBC 
MCL 
IUlC 

RBC 
MCLO 
MCL 

MCLO 
MCLO 
RBC 
R8C 
AL 

RDC 

MCLO 
RBC 
IUJC 

MC 

MCLO 

... 

... 

. .. 

... 

... 

... 

501A 501B 
7%80.59 7968060 

08MW 08MW 
AVX05 AVXO.S 

7114/201.S 16:14 1/14/201.S 14:14 

1J/26fl(IJ.S 11/2612015 

20 U 20 U 
5U S U 

51J 5 IJ 
IU I IJ 
IIJ IIJ 

0.5 U 0.5 lJ 

' lJ ' lJ 
IIJ IIJ 

200 lJ 32.6 J 
2U 2U 

1.7 J 1.9 J 
I U I U 
4 U 4 U 

0.15, .J .I U 
200 U 200 U 

2 U 2 U 
3.1 3.4 

0.2 U 0.2 U 
2.1 J " u 

I U I U 
30 lJ 30 U 

6 UJ 6 UJ 

19.9'1 20.35 
0.8 0.5 

9 .13 9 .08 
-321.75 -283.14 

•l .15 5 .95 
0 .17 0 .22 

Front Royal, Virginia 

501C 601 602 603-Zl 600-Z2 
7!)761!>4 7!,'.i!)8206 7!)7619.5 7964616 79646 17 

08MW 08MW OBMW 08~fW 08MW 
AVX06 AVX18 AVX06 AVXOO AVX0l 

71'2t n.Ot.S 13:.S.S &16/10 I .S 11 :O.S 7/22.nOI.S 11:..S.S 7/H)/1()1.S 11:2.S 7/I0/201.S 12:37 

l l fl61'2.0l .5 11n6/lOIS 11/UllOl.5 U/Z6/201.S 11/26/201.S 

20 U 20 lJ 20 U 20 U 20 U 
5U I J 5 U 98 61 

5 IJ s u 5 IJ s IJ 5 IJ 
, u 1 IJ 1 IJ 1 IJ 1 IJ 
I U IIJ I IJ I IJ IIJ 

o.s u o.s u 0.5 lJ o ., lJ 0.5 lJ 
,u 

' u 'u 'u ,u 
I U 1 IJ IIJ 1 IJ IIJ 

200 U 342 109 J 200 lJ 200 lJ 
2 U 2 U 2U u "' •. , 2.9 J l.9J ., ... 
I U I U I U I U I U 
4 U 4 U 4 U 4 U 4 U 
I U 1U IU 6.9 ,., 

200 U 2:6.8 J 200 U 200 U 200 U 
2 U 0.17 J 2 U 2 U 2 U 

3.8 0.96 J 2 29.4 51 

0.2 U 0.2 UJ· 0.2 U 0 .2 Ul· 0.2 IJJ. 
1.1 J 1.3 J 4 U 10.5 11.2 

0.3 .. J 0.69 J 0.54 J 0.97 J I.I 
30 U 30 U 15:.4 J 30 U 30 lJ 

6 lJ <1.3 J 6U ISO UJ 150 UJ 

2 1.64 20.58 16.96 M.89 15.12 
0.8 0 .6 0.6 1.6 1.7 

8.95 9.88 9.5 7.46 7 .36 
-I0S.16 5-4 1.06 192.86 ·373.6 -376.'I 

10.1 9 .1 2.03 0 .63 0 .47 
0.12 0. 16 0.42 0 0 

603-Z3 603-Z4 604-Zl 
79(54618 7964619 7s,,6:)()7!) 

08MW OBMW 08MW 
AVX0l AVX02 AVX0l 

7110/201 .S I bl8 7110120 1.S 13:02 mno1s 11,35 

11/26/ZOIS 11/2~/Z0IS ll/l61201.S 

20 U 20 U 20 lJ , .. " SU 

5 IJ 5U 5 IJ 
1 IJ I U IIJ 
I IJ IU IIJ 

0.5 lJ 0.5 U 0.5 U 
SU ,u 

' lJ 
1 IJ IU IIJ 

200 lJ 200 U 200 lJ 
4.8 2 U 2U .,.. ti •u 

I U IU I U 
4 U 4U 4 U 

9-.2 1 1 U 
200 U 200 U 362 

2 U 2 U 2U 
25 22.3 236 

0.2 Ul· 0.2 UJ- 0.2 lJ 

"'·· 3.6 J 4 lJ 
1.2 I U I U 
30 U 30 U 30 lJ 

150 UJ 150 UJ 6 u 

14.S I 15 .07 18.93 

1.7 0.8 0.7 
7.47 7 .65 7.5 

-372. 1 ·386.6 .39 
0.47 0.37 0.81 

0 0 0.0'.l 
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TABLE 9 

QU.7 Monitoring Network Sampling Results 
2015 Annual Site-Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fibers Superfund Site 

FMC-Front Royal AvlCX F ibt'l'S Locatioo ID: 
201.:5 $11mpling €vent 1.,al)Sample id 

Va lidal<:d OU-7 Oroundwattr Oata Wdl ~-pc: 
SOOc Grout1d\lo•atcr 
Samplt(I: Cleanup 

Validattct Sland:mts1 
CASNO. COMPOUNI) UNlTSc 

VOLATO..ES 
6i-64-I Acetone- ug(L 22()00 

75-15-0 Cnrl)(lrl Oi!iultide u,IL 1000 

Sl!MIVOLATO..ES 
1 li-81-i 6ii(2-Ethylhcxyl) Phthalat~ uglL 6 
9$-48-7 2-Mcltlylph~nd (O-CrCW) us,'L 1800 
106-..14·5 4•Medi)•lph~nol (P•Crerol) uglL 180 

91-20-3 Napdhalmc us,'L 14 
87-86-5 P<11taehlorophct10I Us,'L I 
108-95•2 Ph~nol u/llL 11000 

METALS- DISSOLVED 
7429-90-5 Alumi1mU1 ug(L 17000 
7440-J~~H AntiJlU)lL)' u&ll, 6 
7440-38-2 Arf;(11ic us,'L 10 
7440-43·9 C1u:kuiw·n u,gl'L 5 
7440-47-J Chromium ug(L 100 
7 d'10-48-d C ol.~11 ~lg/L 11 

7439-89-6 """ u!efL 26000 
7439-92·1 Lead ug(L " 1439·96·5 Manganese uglL 880 

7•39-97-6 McrclJIJ,) us,'L 2 
7440-02·0 Nitkd u!fl- 730 
7440-62·2 Vam1dt.an ug(L 260 
1440-66-6 Zinc """' 11000 

011lllR 
FRl!ECN Cyanidc-([•'rtt) u,ofL 200 

PIELO PARAMETERS 

T<:mpcrttn.1rc •c ... 
Co11du<iivi1y mSlcm ... 
pll $ .U . ... 

ORP mV ... 
Turbidily NTU ... 
Dissolved D,cw-en mo/L ... 

-• 0.-oun,d,;,..-atcr clenap s1andud.s M presented in Cable 1 ,:>f the ROO. 
1 • Reported standard is for Mu~ as: Mc.th}'!. 

1:lold teii:t indic:atct dclected v;Juc. 

MCL • Ma.,:imum Contaminant Lcvd MCLO • MCL 00& 
MC• R.ia. &$c<I C0-nca1ti·11-ti<N1 Al.,• A~ticu 1.,evd 

U • Nol Oc1cdcd J • E,sii,11.-,tcd ,,il1.1c (+ ti~, bi:as - lowl:nii,) 

R • Rcjc.cu:d m~ ""mi Ii yams ptt littt mV • millivolt1 
11@/L • 111icrogr.a.r·!'lf per liter ui.$/a n • mi1i~cr11c111 per ccut im clcr 

s..u • ~d. urtit, N1U ,.. 11cpl1domdnc lui-hidily 111it 

- ""Dc.tccted v:iluc c:u:c.cck ground"'Jltcr dean~ ffilodard. 

PARSONS 

RJJC 
RlJC 

MCL 
RBC 
RBC 
RlJC 
MCL 
MC 

RBC 
MCLO 
MCL 

MCLO 
MCLO 
lUlC 
R8C 
AL 

RDC 

MCLO 
RBC 
RIJC 

MC 

MCLO 

... 

... 

. .. 

... 

... 

... 

604-22 604-Z3 

7$16:)080 7$16:)()81 

OBMW OBMW 
AVXOl AVXOl 

119nou 11:.s.s 719n.01.s 11 :04 

11/26/2015 11126/l0l!i 

20 U 20 U 

5U SU 

' tJ 
5 1J 

IU I \J 
IU 1 \J 

0.5 U 0 .5 u 
' tJ 

,u 
IU 1 U 

200 tJ l00 U 
2U 2U 

•u 0.S8 J 
I U 1 U 
• u 4U 
IU I U 

313 282 
2 U 2U 

227 230 

0.2 U 0 .2 U 
,u <IU 
I U I U 

30 U 30 U 

6U 6U 

19.41 17.03 
0.7 0 .7 

? .85 ? ,86 

- 114 .• -73 .1 
0 .112 1.1:S 

0 0 

Front Royal, Virginia 

604-Z4 605A 6O.SB 606A 606B 
796:)082 7964620 7968063 7963083 7968061 

08MW OSMW 08MW 08MW 08MW 
AVXOl AVX02 AVX05 AVXOl AVX05 

71912:01$ 12:1.S 1111n.01.s 11:4.S 7/ 1$12O1.S 9:1.S 719/101 .S 10:5-4 7114n01.S 11 :.$.S 

11/26/201.5 llf'..61201> 11126/2015 11/2612015 llfl612015 

"J 20 u ., 20 U 20 0 
,u 13 , ., l U 1 J 

'tJ 5 1J 5 1J 5 1J 5 1J 
I tJ I U I tJ I tJ I tJ 
IU 1 tJ 1 tJ I tJ IU 

0.5 U 0.5 U ., 0.5 U 0.5 U 

'tJ ' u ,u 'u ,u 
I\J 1 tJ 1 U I U JU 

200 tJ 56.i J 60.6 J 200 U 28.S J 
2 U 3,8 2 U 2U 2 U 

1.6 J ·,., 8-1 0.79 J 1.7 J 
I U I U 1 U 1 U I U 
4 U 4 U 4 U 4 U ,u 
IU I U .1 U IU IU 

29.8 J 200 U 200 U 200 U 2000 
2 U 0.17 J 2 U , u , u 

31.8 2U 6.3 4.3 6.9 

0.2 U 0.2 UJ- 0.2 U 0.2 U 0.2 U 
4U 1.2 J 2.8 J 1.1 J 40 
I U 1.5 2.9 I U 0.37 J 

30 U 30 U 30 U 30 U 30 U 

6U 6 UJ 6 UJ 6 U 6 UJ 

18.65 17.S.S 15.04 23.59 18.15 
0.8 0.6 1.6 o., I 

8.28 9.71 9.29 9.01 8.86 

-.SJ.• ·I U.66 - 107.7'1 -392.1 -57.41 
1.06 u, 20.2 -0.7 1.05 
0.06 0 0 0.1 I 0.07 

OM-02A OM-02B OM-09R 

7963084 7Sl6308J 7!)81)02 

S8MW T8MW T8MW 
AVX:01 AVX0l AVXll 

715)12015 1"15 7}1Jn.OI.S 16:24 7124nt)I.S 1$:00 

11'26/2015 11/26/2015 U/l612015 

20 U 200 U 20 0 
86 47 .J lJ 

5 1J 5 1J j tJ 
I tJ 0,9,J I tJ 
1 U 0.7 J 1 U 

0.5 J 0.4 .J 0 .l U 
,u ,u ,u 
I \J 1 U 1 U 

200 tJ 80.8 J 200 U 
2U 137 2U , .. ... 0.76 J 
1 U 1 U I U 
4 U JA J 40 

1.2 .. 0.6l J 
2.5.7 J 218 ?<2 

2 U 2U 2U 
4.3 15.1 .. -
0.2 U 0.2 U 0 .2 U 

•-• 204 .... ,., , .. 1.6 

30 U 30 U 30 U 

150 U 300 U 4.1 J 

21.07 22.SJ 26.92 
0.9 ?.8 •3 

9 .01 8.44 6 .8 

-422.8 -.5 14.8 ·301 .22 
13.6 1.6 28.J 
0 .08 0.16 0.05 
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TABLE 9 

QU.7 Monitoring Network Sampling Results 
2015 Annual Site-Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fibers Superfund Site 

FMC-Front Royal AvlCX F ibt'l'S Locatioo ID: 
201.:5 $11mpling €vent 1.,al)Sample id 

Va lidal<:d OU-7 Oroundwattr Oata Wdl ~-pc: 

SDOc Grout1d\lo•atcr 
Samplt(I: Cleanup 

Validattct Sland:mts1 
CASNO. COMPOUNI) UNlTSc 

VOLA11LE8 
6i-64-I Acetone- ug(L 22()00 

15-15-0 Cnrl)(lrl Oi!iultide u,IL 1000 

Sl!MIVOLA11LES 
1 li-81-7 6ii(2-Ethylhcxyl) Phthalat~ ug(L 6 
9$-48-i 2-Mcltlylph~nd (O-CrCW) us,'L 1800 

106-..14·5 4•Medi)•lph~nol (P•Crerol) ug(L 180 

91-20-3 Naplltlalmc us,'L 14 
87-86-5 P<11taehlorophct10I Us,'L 1 
108-95•2 Ph~nol u/llL 11000 

METALS· DISSOLVED 
7429-90-5 Alumi1mU1 ug(L 37000 
7440-J~~H AntiJlU)lL)' u&ll, 6 
7440-38-2 Arf;(11ic us,'L 10 
7440-43·9 C1u:kuiw·n u,gl'L ' 7440-47-J Chromium ug(L 100 
7d'10-48-d C ol.~11 ~lg/L 11 

7439-89-6 "°" u!efL 26000 
7439-92-1 Lead ug(L " 1439·96·5 Manganese ug(L 880 

7439·t7·6 McrclJIJ,) us,'L 2 
7440-02·0 Nitkd u!fl, 730 
7440-6"2·2 Vam1dt.an ug(L 260 
1440-66-6 Zinc """' 11000 

011lllR 
FRl!ECN Cyanidc-([,'rc-c) UJVL 200 

FIELD PARAMETERS 

T<:m pcrttn.1rc •c ... 
Co11du<iivi1y mSlcm ... 
pll $ .U . ... 

ORP mV ... 
Turbidily NW ... 
Dissolved D,cw-en mo/L ... 

-• 0.-oun,d,;,..-atcr clenap s1andud.s M presented m Cable I of the ROO. 
1 • Reported standard is for Mer~ as: Mc.th}'!. 

1:lold teii:t indic:atet dclected v;Juc. 

MCL • Ma.,:imum Contaminant Lcvd MCLO • MCL 00& 
MC• R.ia. &$c<I C0-nca1ti·11,ti<N1 Al.,• A~ticu 1.,evd 

U • Nol Oct~cd J • E,sii,11.-,tcd ,,il1,1c (+ ti~, bi:as - lowl:nii,) 

R • Rcjc.cu:d m~ ""mi Ii yams ptt littt mV • millivolt1 
11@/L • 111icrogr.a.r·!'lf per liter u i.$/a n • mi1i~crt1e111 per eeut im clcr 

s..u • ~d. urtit, NltJ ,.. 11cpl1clomdn1; lui-hidily 111it 

- ""Dc.tccted v:iluc n:cccck ground"':lltcr dean~ ffilodard. 

PARSONS 

RJJC 
R.IJC 

MCL 
RBC 
RBC 
R.IJC 
MCL 
MC 

RBC 
MCLO 
MCL 

MCLO 
MCLO 
1UlC 
R8C 
AL 

RDC 

MCLO 
RBC 
IUJC 

MC 

MCLO 

... 

... 

. .. 

... 

... 

... 

M\V-03R IMW-03R (DUP 
196462:) 7964617 

SSMW SSMW 
AVX02 AVX:02 

7112/201.S 1.S:O.S m1no1.s 1.s:os 
11/26/2015 11/26/l(HS 

200 U i00 U 

2- 2"9 

5 U 5 U 
I U IU 
I U IU 

0.5 U 0.5 U 

'u 'u 
1 U 1 U 

35.1 J 35.1 J 
14.4 IU ·- 1•~ 

1 U 1 U 
u 9.7 .. ... 

39.2 J 28.8 J 
2 U 2 U 

526 4.~2 

0.2 UJ- 0.2 UI· 
491 417 
18.3 15.9 

30 U 30 U 

53 J 150 u, 

20.65 20.65 

9.8 9.8 
7.54 7.54 

·382.83 -382.83 

.S9.1 59.1 

0 0 

Front Royal, Virginia 

MW-09 MW-10 PW-0 P\V-0(DUP) PW-02 
7f/9:):;87 7!)84.576 7981)18 7981322 7993,588 

OMW OMW I8MW I8M\V I8MW 

AVX16 AVX15 AVX12 AVX12 AVX16 

B/4/201.S t 1:00 7129n.01.s 9 :1 0 1124no1.s 16:.SO 7/141201.S 16:.SO s1.sno1s 11:20 

l l flm015 ll/Z6/2015 IIIZ6/l015 l l /26/Z015 11/26/ZOIS 

2800 10 U 20 U 20 U 20 U 
750 18 5 U 5 U 180 

50 U 5 UJ 5 U 5 U SU 
260 IU I U I U I U 
1M 1 U I U 1 U 1 U 

SU O.S UJ 0 .5 U 0.5 U o.s u 
,o u ,u S UI SUI , u 

2SNI lU 1 U 1 U 1 

175 J • 310 200 U 200 U 30 J+ 
7U 2 U 2 U 0.53 J 2.5 _._ -,. 0.74 J 4 U ... 
0.36 J IU 1 U 1 U 1 U ... 6.J 4 U 4 U l .l J 

7!!8 71.!' I U 0. 15 J ~-1 

591 ,.,_ 559 530 97.7 J 
0.27 J 2 U 2 U lU 2 U .,_, 22100 JSH ·-· 12 .• 3 

I UJ- 0.2 tJ 0 .2 U 0.2 U 0.2 UI· 
2 , ... 30.1 23.S 22.8 ll.6 

'" 8.1 0.68 J 0.76 J 2.8 
6960 12.1 J 30 U 30 U 30 U 

300 UJ 3.7 J • u 6ll JOO UJ 

2.S. 16 23 6.53 6.53 19.5 

'.l<l.7 9.6 2 .4 2.4 1.9 
9.44 6.16 ·2 17.4 ·"217.4 S.78 

·391.8 -31.54 0.29 0 .29 ·326.55 
3.62 10.9 "21.14 "21.14 2 .63 

0 0.11 <l.72 4.72 -0.01 

PZ-06 WP-10 WP-11 

79!,l):;a:s, 7!)84J7i 791)3:;91 

S13,MW OMW OMW 
AVX16 AVX15 AVX16 

8/4/201$ I .S: 10 7129/201.S 10 :40 8/4/201.S 9:1.S 

11/26/2015 ll/l6'20I .S ll/U>'2015 

20 U 20 U 67 

SU 36 S U 

6U 5 U 5U 
I U 1 I U 
1 U 1 U 1 U 

0.6 U .. o.s u 
6U ' u ,u 
1 U 1 U 1 U 

27.5 J• .. J 200 U 
2U 0,49 J 2 U 

s.2 112 2.3 J 
1 U 1 U 1 U 
4U 11.8 • u 

0.4~J ., . , .. 
140 J M l 13100 
ll/ 2 U 2 U 

106 32 ·-· 0.2 UI· I U 0.2 UI· , .. 546 2.1 J 
0.33 J 37.1 0.•5 J 

30 U 13,3 J 30 U 

6 U/ 18 6 UJ 

20.95 25.06 20.83 
V I 13.4 2.4 

7.51 9 .32 6.79 

15.$7 IOS.42 ·39.13 
6.46 3 .52 10.6 
0.39 0 .01 0.16 

Page 6 of6 
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Table H-6: OU7 Surface Water Analytical Results – 2015  
Source: 2015 Annual Report 

 

TABL[ 21 

OU-7 Rive,-Wi'Jter· Sample Resuls 
2015 Anl'l.lal Sile-Wde Groundwater, St.riace Water. and Sediment Monitoring Report for OU-7, OU-10. and NTCRA Basins 

Av1ex Fibers Superlund Sile 
Front Royal, Vir9u1ia 

fMC-f"root. ltoyal Avtex f"ibE!ft Loc:atiofiiO. SW-01 SW-02 SW-OJ SW-04 SW-04(DUl') 
WIS S~pl1ne Event ~b Sample Id· 19M88M'9M.881 19&488:21196488:3 7964&¾(7964&$5 79&488611964890 7964894/1964$9$ 
Valida:.tdOU-7 Swf4'e WawDat.a SDG: AVX04 AVX04 AVX04 AVX04 AVX04 

M.ltrix. WATER WATER WATER WATER. WATER 
Safl"C)\cd.· Sucmmg 111ll201S940 7111120lH·S0 7/ll/201S I t·2(J 7/IIJ201Sll·SO 111 l/201S I l·SO 

Valid:.t.9d. Cnlaia1 11/28'2015 I lfl&rlOIS l l /2-81'2015 ll/2812015 11/2812015 
CASN'O COMPOUND UNITS· 

VOLATILES 
67 <i1 I AIXtoot og/1, NV SU 5U SU 5U s u 
~S IS 0 Ca,rt,(fl01(:1.llf1d(l utt/l, NV t U tU tU tu IU 
103-90-7 Chloo,benune ·-· 130 OS U 0.5 U osu (l5U 0.5 U 

SEMIVOLATILES 
117-81•7 81:(2-E-thylh~l) Thlhalate ut/L NV SU SU SU SU SU 
9S-4S-J 2-Methyl])henol (0-Cre,ol) ucit, NV I U IU IU IU l U 
106-44~5 4~Mc1hylphc.-nol (P.Crcsol) ,,.it, NV , u l U , u l U IU 

91-20-) Naphthalene
2 ucit, I.I OS U o.s u QSU QSU o.s u 

87-86-5 ?entachlorC9he-nol ll(IL 6.1 SU 5U SU 5 UJ s u 
108-95-2 Phl'f'tol \If.II.. NV , u lU , u IU lU 

M:ETALS • TOTAL 
r42MO-S Alu-ninum ll(IL NV 400 U 400 u 400U 400 U 400 U 
~•40-36-0 A.ntimony Ult/I, 56 2U 2U 2U 2U 2 0 
7440-)8-2 .Arsenic ug/1, IN 4U 4U 4U 4U 40 
~440-43-9 Cadmium u¢ l.t I U I U l U l U l U 
7440-47-3 Chromium ug/1, It 30 U JOU JOU JOU JOU 
7440-4$-4 Cob.ilt ug/1, NV 0,l• J 0.17 J O.lS J 0 .:21 J 0,lS J 
~439-$9-6 b"al u¢ NV <f:J J 73.4 J s~ J 51.8 J 47.~ J 
74)9-92-1 wd ug/1, 14 2U 20 20 2U 20 
r•,9-%-s Man~nese ..,I. NV 

'" J 
8.l J 6.S J 6.6 J 6.3 J 

r4,9-91..s MCl'QJI)' .,.n. 0.11 0.2 U 0.l U 0.2 U 0.2 U 0.2 U 
~440-02-0 Ntd:cl ut/L 20 20 U ZOU lOU ZOU 20 0 
r440-62-2 Vanadium ..,I. NV 10 U IOU IOU 10 U 10 U 
~440-66-6 Z,,c ,_, 

120 40U •10U 40U 400 400 
METAl.<i • DTSSOLVFD 

1?42?-?;)-S AlwninlMT'I ..... IN 400 U 400 U 400 U 400 U 400 u 
r••o i6-0 M,nony .,.n. S.6 2U 2U zu zu zu 
r•40-l8-2 Arsenic utn, NV 0.58J 4 U 4U o.~.J 0.51 J 
r440-4,-9 Cadmium .,.n. l .t l U l U l U l U l U 
M40-47, 3 Chrornmm utt/l, It 30 U JOU JOU 30 U JOU 
~440-48-4 Cobalt ug/1, NV 0.2 J 0.28 J 0.37 J Q'9 J 0.19 J 
r 4l9-894 .. .,, ~ NV 400 U 400 U 400 U 400 U 400 U 
l1<1J9!11,I L,od utt/l, 14 2U 2U 2U 0.25J 20 
74)9-96-5 Manpnes.e ug/1, NV 3..4 J 3.~ J 3.2 J 3.1 J 3.1 J 
0439.91 6 MC:'QJN ·-" 0.11 0.2 U 02 U 0.2 U 02 U 0.2 U 

1 Scrttruna «iltti-:k, whttt 2.V21lablt, ~ twtd on lht Vire,inb Chronic Wat~.r Qu:11ity Critttd (9 VAC JS,.2©-, 140) (up:bltd 1"1nlW)' 2011). 
18<:r«nina criteria for naphthalme 13 based o n Re&tOlt IU OT AG Aquatic; Freshw1111tt Sc.:r~ l,evch (Jul)' 2006). 
NV . No Value Available. 
- D.'tedcd value c.-«etdl Srtt~ C,itc-,ia. 

PARS ONS 

SW-OS SW-06 
796'9(10/196(.901 7964W2/19t.4S03 

AVX04 AVX04 
WATER WATER 

1112nOIS ll)-00 7/12J201S 10'40 

l tf2812015 I ltl&l'WIS 

SU s u 
lU l U 

o.su o.s u 

SU SU 
IU IU 
IU , u 

o.su o.s u 
SU s u 
IU I U 

400 U 400 u 
2U 2 0 
4U 4U 
l U I U 

JOU 30 U 
0.17 J 0.18 J 
45.7 J 45.6 J 

20 2U 
OJ 5.6 J 

0.2 U 0.2 U 
ZOU 20U 
10 U 10 U 
400 40U 

400 u 400 u 
zu zu 
4U 4U 
l U I U 

JOU 30 U 
O.lJ 0.27 J 
400 U 400 u 

2U 20 
3.lJ 2.5 J 
0 2 U 0.2 U 

SW-00 SW-08 
196490019649(» 7964906/'1964907 

AVX04 AVX04 
WATER WATER 

1/1112015 10·50 111mo1s1no 
1 lfl8t201S 1 IIZ8fl015 

s u SU 
IU tu 

o.s u o.su 

SU 50 
IU IU 
I U tu 

o.s u o.s u 
5 U SU 
lU ,u 

400 u 400 u 
2U 20 
4U 4U 
IU t u 

JOU 30 U 
0.l J 0.2 J 

45.IS J so.:, J 
2U 20 

6.1 J 6.3 J 
0.2 U Q2U 
ZOU ZOU 
10 U IOU 
40U 400 

400 U 400 U 
2U 20 
4 U 4 0 
l U t u 

JOU 30 U 
0.16 J 0 .2,;1 J 
400 u 400 U 

20 20 
l .S J 3.2 J 
02 U Q2 U 

1 of2 
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TABLE 21 

OU-7 River Water Sample Resuls 
2015 Annual Site-Wide Groundwater, Surface Water, and Sediment Monito ring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fibers Superfund Site 
Front Royal, Virginia 

FMC-Front Royal Avtex Fibers Location ID: SW-01 SW-rJI. SW-03 SW-04 SW-04(DUP) 
2015 Sampling Event Lab Sample Id: 7964880n964ss1 7964882(7964883 7964884n964885 79648s6n96489o 7964894n964895 

Validated OU-7 Surface Water Data SDG· AVX04 AVX04 AVX04 AVX04 AVX04 
Matrix: WATER WATE R WATER WATER WATER 
Sampled Saeening 7/11 /201 5 9:40 7/ ll /2015UO 7/11/2015 11:20 7/11/2015 11 :50 7/11/201511:50 

Validated· Criteria1 11/28/2015 11/28/2015 11/28/2015 11/28/2015 11/28/2015 
CAS N O. COMPOUND UNITS: 
7440-rJI.-O Nickel ug/L 20 20 U 20 U 20U 20 U 20 U 
7440-62-2 Vanadium ug/L NV 10 U 10 U JOU JOU 10 U 
7440-66-6 Zinc u•IL 120 40 U 40 U 40U 40 U 40 U 

OTHER 
57-12-5 Cyanide, Total ug/L 5 2 10 U 10 U JOU JOU 10 U 
FREE CN Cyanide (Free) ug/L 5 .2 6 U 6 U 6U 6U 6 U 

F1ELD PARAMETERS 

Temperature 'C ... 25.6 25.64 26.87 26.89 26.89 
Conductiv ity mS/cm ... 0.4 0.3 0.3 0.3 0.3 
pH S.U ..• 7 94 831 8 59 8 65 8 65 
ORP mV ... 181.84 154.68 10212 883 88. 3 
Turbidity NTU ... 115 33 2 87 2 5 25 
Dissolved Oxygen m,/L ... 7.43 7.51 8.93 8.98 8.98 

'screening criteria, wherit available, are based on the Virginia Chronic Water Quality Criteria (9 VAC 25•260-- 140) (updated January 201 1). 
1Scrccni~ criteria for naphthalene is based on Rc~ion III DTAG Aquatic Freshwater Scrccninf: Levels (July 2006). 
NV • No Value Available 
- Detected value c."<ccc<b Scrccnin~ Criteria.. 

PARSONS 

SW-OS SW-05 
7964900ll964901 7964902f7964903 

AVX04 AVX04 
WATER WATER 

7/121201 l I 000 7/12/2015 10:40 

11/28/20 15 11/28/2015 

20 U 20 U 
10 U 10 U 
40 U 40 U 

10 U 10 U 
6U 6U 

24.53 25.36 
0.3 0.3 

8 23 851 
95.38 84.93 

4 58 2 31 
7.94 8.53 

SW-rJI SW-08 
7964904n964905 7964906"7964907 

AVX04 AVX04 
WATER WATER 

7/12/2015 10:50 7/ 12/20 15 12:10 

11/28/2015 11/28/2015 

20 U 20 U 
10 U JOU 
40 U 4.9 J 

10 U JOU 
6U 6U 

25.91 27.61 
0.3 0.3 

864 866 
81.4 95.51 
2.32 1 95 
8.78 9.2 

2 of 2 
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Table H-7: OU7 Sediment Analytical Results – 2015  
Source: 2015 Annual Report 

 

TABLE lO 

OU· 7 River S eoment Sample Re suits 
2015 Annual Slce-\MOr c,ouncM'acer, surracc Water, ano seomcrn Monitoring Report ror 00-7, ou-1 o, and NTCRA Basin~ 

Avtcx Fibers Supe1fund Site 

fMt:-front Ki,yal A11lex f 1btts Loc-ahon JU. SEO-IJI 
20 IS ~~lmg £vent L,ab $.w~l e Id. 191•11') 
V~1d~d OU-7 Sd 1ment 0.t,a SDGc AVl<O• 

M.urix: SOll, 
Sampled Scrteriini 71111201!, 11'30 

VNi,fated· Criterfa1 t 112&/2(1 1S 
CASl/0 . COMPOUND UNITS· 

VOLATILJ:::S 
61-64-1 Atr!Qce •111<1 !IV 47 
'/S-IS-0 C..atoa Dt~fide ... , 0.311 u 

108-90-7 Cblorobenzene , ... 8.412' 7U 
SE.MI A 

lt7 3,1 7 s ;,(2 !thy1he,yl) Phd,~"' •&11<8 "' 200 U 
9l ~l-7 2-Mdhylphtnol (O•C[ttol) ... g NV 39 U 
106~• S 4 Melhylphtnol (P C1·c::sol) •Wl<I 1711 39 U 
11-20·3 N.aphlhal.toe ,.,., rn 20 U 
87-86-S Ptnta::hlorophettol ug/tg 504 200 U 
108-!S-2 Phent1I ... ~. 42'1 39 U 

Mt TA.I.S 
7-129-10-l AlumilJUm mg/kg !IV 6370 
7!•0 3H Anlim~iy mg/],g 2 o.o99SJ 
'M40-li-l AHtlllC m""'8 ,.1 ::Z.S:7 J. 
7440-43-9 Cl"dmi1Jm mgll:g o.u o.o844J 
7440-47-3 Cbromium m""'g •3.• 14.1 
1t•OAg • Cobalt mgl],g so s.u.J 
7-ll9 S9 6 ~OD mg/],g 20000 14300 
1n,!>21 "'"' ..... lS.8 , .'3 J 
'M )9-~-S l'.hng~ese ••gll:g •60 250 
"39-91~ Mtmuy mgl>g 0. 11 o.()913 J, 
74•0-02-0 Niekd mg/1'~ 22.7 6 .62 
/HD 62 2 V;in:;i,dmm mg,\<g NV 1Si> 
440 66 6 Zone ""'" Ill 433 

IOJHER 
S7-12-~ Cyai11de,. Tol:.t lllg/k!il NV o.sv u 
fR£tCN Cy.wdt (free) mg/kg 0.1 0.7 U 
MOIST Moiffllrt, Pt"rcent % 15.3 
TOC T(lr.al Orvr,ie Cirl:icn mg,\<g !IV 7400 
SOLID Toi.II Si.,Lid, I', 84.7 

NV• N'u \ t1ltie t1\1i1.1htblc 
1Sc::r«ning crilcri:l trued on EPA R~-gion tn Fr~w:ner &dim mt Sc::r~~n~ lkncllm:vb (UPA. 2006). 
- - DditUaJ,alucc;;,;,ccal:.a.,«:rUl1W g1lcti.a. 

PAA9DN9 

F,ont RO'(<II, v,gtnia 

SW -0'"4 SlV-OJ St:l>•IJ4 SEU-~ (l>UP) Sl::£)-0) 
1964111 1mm 196411) 191•177 19!4196 
AVX04 AVX!M AVXO-, AVX04 AVX04 

SOIL SOJL SOJL SOJL SOIL 
1111no1s 11>00 1111/201) l l'lS 1,111201s11-oo 7Jll/l(l \!,12·00 1n2'201SIO·OS 

lll28120IS lll2&1201S 1112&12011 lll28120IS 1112&12011 

IOO J 22 66 (,() i 1 ... , ,. .... C .. 
S UR • u 6U SU 4 u 

mu 200 U mu 210 U 200 U 
43 U 1, u .. u 42 U .. u 
•Ju 19 U 30 J 41 U •OU 
22 U l O U nu l l U llJ 

m u 200 U 220 U l!OU 200 U 
43 U 19 11 44 U 41 U 40 U 

mo 3260 PS<!O 0250 48\11 
o.muJ 0.4Sl UJ 0.195 J. O:l.l J 0.47 UJ 
z.~J. 2.25 J. 6.li J- 4.S.l J- :?.<I J-

OJ)..t~ J 0.031 J 0.142 J 0.0\lSl J 0.00,18 J 
BA 148 17.7 19 13 
4.41 .1 H>IIJ 6.76 J 11$7J <.S! J 

13S-OO 13000 16800 171l00 15900 
6A1 J •.:-4 J H .2 J 13.0J 6..49 J 
141 "" 501 387 T.!<I 

0.113 J. 0.0J2J J. 0.611.J. 0.31U 0.10"3J. 

'-"' .u 9.63 .... 5.21 
16.3 !<I.II U9 21.l 18 
26.S 2-3..l 117 m 33 

HIU O.Si U 0.66 U 0.6 U 0.6 U 
0.71 U 0.7 U 0.71 U 0.7S U 0.7.l U 
233 15 24.6 21 173 
ti!() 146 J 10!00 10.lOO 3<1!0 
76.7 S5 'lS.4 82.7 

St:U•OO SEV-07 SEU•ioi 
196<191 196•191 19'4199 
AVX04 AVX.04 AVXIM 
SOJL SOIL SOJL 

7112n0l) \0·4S 7l1l/201Sll)-S5 7112'2'0\S Jl·U· 

111281201 1 1112&1201S 111281201 S 

31 n P,t 
• J " · , J 

6 U 2 U i u 

2SO U 200 U JSO U 
sou .. u Ii U 
sou •Ou 111)1) 
10 J SJ 17 J 

250 U 2'10 U 350 U 
so IJ 40 lJ 370 

14000 6810 U:00 
0.191J 0.101 J OJZS J 

5 . .13 J- WU- S.48 J-
0.0'.lSS J 0.0899 J 0.147 J 

16A lD.9 28.5 
10.6 ,J S-;7 J lMJ 

18000 l l llJO -15.SJ ,.11 J 10.l J ..... 11¥ 1000 
O.O\ll4J. 0.:1 J. 0'102 J, 

llA 6-5,j l ,U 
ll.S 17.1 6'J 
31A 32.1 7U 

o.n u O.S7 U o.~1 u 
019 U 0.71 U l l U 
333 17 51.4 

18400 '470 4&>00 
66.7 JU 48.6 

1 012 
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TABLE 20 

OU-7 River Sediment Sample Re SI.Its 
2015 Annual Site-Wide Groundwater, Su~ace Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fitlers Superfund Site 

FMC-Front Royal Avtex Fibers Location ID SED-01 
2015 Sampling Event Lab Sample Id· 7964870 
Validated OU-7 Sediment Data SDG AVX04 

Matrix: SOIL 
Sampled Screening 7/1112015 9: 30 

Validated Criteria' I 1/28/2015 
CAS NO. COMPOUND UNITS 

GRAIN SIZE 
HYDROM0.00IMM Hydrometer0.001 mm % passed o; u 
HYDROM0.002MM Hydrometer0.002 mm % passed 0.5 U 
HYDROM0.005MM Hydrometer0.005 mm ¾ passed 0.5 u 
HYDROM0.02MM Hydrometer 0.02 mm % passed 0.5 U 
HYDROM0.05MM Hydrometer0.05 mm % passed 1.5 
HYDROM0.064MM Hydrometer 0.064 mm % passed 3.5 
SIEVE200 Sieve 0.075 mm, Percent Passing % passed 5.4 
SIEVEI00 Sieve0.1 5mm, Percent Passing % passed 10.2 
SIEVE50 Sieve OJ mm, Percent Passing % passed 29.7 
SIEVEJ0 Sieve 0.6 mm, Percent Passing % passed 55.5 
SIEVE16 Sieve I. 18 mm, Percent Passing % passed 67.2 
SIEVE19KU Sieve 19 mm, Percent Passing % passed 100 
SIEVE! Sieve 2.36 mm, Percent Passing % passed 76.8 
SIEVE3.35KU Sieve 3.35 mm, Percent Passing % passed 79.7 
SIEVE37.5KU Sieve 37.5 mm, Percent Passing % passed 100 
SIEVE4 Sieve4.75 mm, Percent Passing % passed 83.2 
SIEVE75KU Sieve 75 mm, Percent Passing % passed 100 

NV• No , 11luc 11uuh:1l,lc. 
1Scr c 'np criteria 00:M:d on EPA Region fIT Frc:1hwa1u Sc. dimcnl Scrccnifl!, Ocnclvnarb (EPA, 2006). 

- Dclcctcd value exceeds scrccnuq: criteria 

PAR9 0N9 

Front Royal, Virginia 

SED-02 SED-03 SED-04 SED-04 (DUP) SED-05 
7964 871 7964872 7964873 7964877 7964896 
AVX04 AVX04 AVX04 AVX04 AVX04 

SOIL SOIL SOIL SOIL SOIL 
7/11/2015 10:00 7fl lf2015 11:15 7/11/201512:00 7/1112015 12:00 7/12/2015 10:05 

I 1/28/2015 11/28/2015 I 1/28/2015 11/28/20 15 11/28/2015 

0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 0.5 U 
0.5 U 0.5 U 4 0.5 U 
0.5 U 0.5 U 14 0.5 U 
0.5 0.5 21.5 1.5 

2 1.5 27 4 
3 2J 30.7 5.6 

8 .5 3J 41.9 8.2 
33.5 6J 63,7 21.2 
80.5 21 889 46.1 
92.7 63.7 91 65.6 
100 100 100 100 

94.7 82.4 913 86 
95.3 84J 95.7 88 
100 100 100 100 

96 86A 98.3 89.5 
100 100 100 100 

SED-06 SED-07 SED-08 
7964897 7964898 7964899 
AVX04 AVX04 AVX04 
SOIL SOIL SOIL 

1112/2015 10:45 7/12/20 15 10: 55 7/12!2015 12: 15 

11128/2015 I 1/28/2015 11/2812015 

0.5 0.5 U 0.5 U 
5.5 0.5 U 1 

11.5 1 3 
26 6 13 
39 10.5 24 

44.5 14 32 
47.7 15.8 35.6 
58.8 23.3 42.7 
67.2 38.6 49.7 
73.8 59.2 56.4 
74.9 65.7 62.9 
100 93.4 100 

76.6 69.4 69.3 
83.3 73 78 
100 100 100 

91.9 76.7 85.4 
100 100 100 

2 of 2 
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TABLE 20 

OU-7 River Sediment Sample Re SI.Its 
2015 Annual Site-Wide Groundwater, Su~ace Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fitlers Superfund Site 

FMC-Front Royal Avtex Fibers Location ID SED-01 
2015 Sampling Event Lab Sample Id· 7964870 
Validated OU-7 Sediment Data SDG AVX04 

Matrix: SOIL 
Sampled Screening 7/1112015 9:30 

Validated Criteria' I 1/28/201 5 
CAS NO. COMPOUND UNITS 

VOLATILES 
67-64-1 Acetone ug/kg NV 47 
75-15-0 Carbon Disulfide ug/kg 0.851 • 
108-90-7 Chlorobenzme uo/k, 8.42 7 U 

SEMIVOLATILES 
117-81-7 Bi s(2 -Ethylt exyl) Ph th al ate ug/kg 180 200 U 
95-48-7 2-Melhylphenol (O-Cresol) ug/kg NV 39 U 
106-44-5 4-Melhylphenol (P-Cresol) ug/kg 670 39 U 
91-20-3 Naphthalene ug/kg 176 20 U 
87-86-5 Pentochlorophenol ug/kg 504 200 U 
108-95-2 Phenol ug/kg 420 ) 9 U 

METALS 
7429-90-5 Aluminum mg/kg NV 6370 
7440-36-0 Antimony mg/kg 2 0.0998 J-
7440-38-2 Arsenic mg/kg 9.8 2.87 J-
7440-43-9 Cadmium mg/kg 0.99 0.0844 J 
7440-47-J Chro mium mg/kg 43.4 14.1 
7440-48-4 Cob~t mg/kg 50 5.13 J 
7439-89-6 Iron mg/kg 20000 14300 
7439-92-1 Lead mg/kg 35.8 9.73 J 
7439-96-5 Manganese mg/kg 460 250 
7439-97-6 Mercury mg/kg 0.18 0.0913 J-
7440-02-0 Nickel mg/kg 22.7 6.62 
7440-62-2 Vanadium mg/kg NV 189 
7440-66-6 Zinc m, lk, 121 43.3 

OTHER 
57-12-5 Cyanide, To:a mg/kg NV 0.59 U 
FREECN Cyanide (Free) mglkg 0.1 0.7 U 
MOIST Moisture, Percent ¾ 15.3 
TOC Total Organic Carbon mg/kg NV 7400 
SOLID Total Solids ¾ 84.7 

NV• No , 11luc 11u uh:1l,lc. 
1Scr c 'np criteria 00:M:d on EPA Region fIT Frcshwatu Sc. dimcnt Scrccnifl!, Ocnclvnarb (EPA, 2006). 

- Dclcctcd value exceeds scrccnuq: criteria 

PAR9 0N9 

Front Royal, Virginia 

SED-02 SED-03 SED-04 SED-04 (DUP) SED-05 
7964 871 7964872 7964873 7964877 7964896 
AVX04 AVX04 AVX04 AVX04 AVX04 

SOIL SOIL SOIL SOIL SOIL 
7/11/2015 10:00 7fl lf2015 11:15 7/11/2015 12:00 7/1112015 12:00 7/12/2015 10:05 

I 1/28/2015 11/28/2015 I 1/28/2015 11/28/2015 11/28/2015 

100 J 22 66 60 24 
'1.\J 24 00 Ill ,. 

5 UR 4U 6 U 5 U 4 U 

220 U 200 U 220 U 210 U 200 U 
43 U 39 U 44 U 42 U 40 U 
43 U 39 U 3-0 J 42 U 40 U 
22 U 20 U 22 U 21 U IIJ 

m u 200 U 220 U 210 U 200 U 
43 U 39 U 44 U 42 U 40 U 

4810 3260 9560 9250 48,ll 
0.5 16 UJ- 0.4 52 UJ- 0.295 J. 0.22 J. 0.47 UJ-
2.76 J- 2.25 J - 6.11 J- 4.51 J. 2.4 J. 

0.0438 J 0.031 J 0.142 J 0.0984 J 0.0378 J 
13A 14.8 17.7 19 13 
4.41 J 3.96 J 6.76 J 6.87 J 482 J 

13500 13-000 16800 17900 15900 
6.47 J 4.24 J 14.2 J 13.2 J 6A9 J 
241 163 SOI 387 224 

0.123 J- 0,0424 J - 0.67l J. 0.341-:• · 0.103 J. 
5.89 4.2 9.63 9.64 5.27 
16.3 15.6 22.9 22.2 18 
26.8 22.1 117 112 33 

0.62 U 0.58 U 0.66 U 0.6 U 0.6 U 
0.78 U 0.7 U 0.78 U 0.75 U 0.72 U 
23.3 15 24.6 21 17.3 
650 146 J 10500 10300 3620 
76.7 85 75.4 82,7 

SED-06 SED-07 SED-08 
7964897 7964898 7964899 
AVX04 AVX04 AVX04 
SOIL SOIL SOIL 

1112/2015 10:45 7/12/20 15 10:55 7/12!2015 12: 15 

11128/2015 I 1/28/2015 I 1/2812015 

31 21 94 
•J l ·1., 

6 U 2 U 8 U 

250 U 200 U 350 U 
50 U 40 U 68 U 
50 U 40 U ON • O 

10 J 5 J 17 J 
250 U 200 U 350 U 
50 U 40 U 370 

14000 6810 14200 
0.192 J. 0.101 J. 0.228 J . 
5.13 J. 3.04 J- 5.48 J -

0.0765 J 0 .0899 J 0.147 J 
16.4 10.9 28.5 
10.6 J 5.37 J 12.9 J 

18600 12800 40300 
15.8 J 9.71 J 20.1 J 
?Ill 278 1000 

0.0784 J- O.Zl Jc 0302 Jc 
12.4 6.54 14.4 
33.8 17.2 64.3 
37,4 32.1 72.8 

0.73 U 0.57 U 0.97 U 
0.89 U 0.72 U 1.2 u 
33.3 17 51.4 

18400 5470 48900 
66.7 83 48.6 
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TABLE 20 

OU-7 River Sediment Sample Re SI.Its 
2015 Annual Site-Wide Groundwater, Su~ace Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 

Avtex Fitlers Superfund Site 

FMC-Front Royal Avtex Fibers Location ID SED-01 
2015 Sampling Event Lab Sample Id· 7964870 
Validated OU-7 Sediment Data SDG AVX04 

Matrix: SOIL 
Sampled Screening 7/1112015 9: 30 

Validated Criteria' I 1/28/2015 
CAS NO. COMPOUND UNITS 

GRAIN SIZE 
HYDROM0.00IMM Hydrometer0.001 mm % passed o; u 
HYDROM0.002MM Hydrometer0.002 mm % passed 0.5 U 
HYDROM0.005MM Hydrometer0.005 mm ¾ passed 0.5 u 
HYDROM0.02MM Hydrometer 0.02 mm % passed 0.5 U 
HYDROM0.05MM Hydrometer0.05 mm % passed 1.5 
HYDROM0.064MM Hydrometer 0.064 mm % passed 3.5 
SIEVE200 Sieve 0.075 mm, Percent Passing % passed 5.4 
SIEVEI00 Sieve0.1 5mm, Percent Passing % passed 10.2 
SIEVE50 Sieve OJ mm, Percent Passing % passed 29.7 
SIEVEJ0 Sieve 0.6 mm, Percent Passing % passed 55.5 
SIEVE16 Sieve I. 18 mm, Percent Passing % passed 67.2 
SIEVE19KU Sieve 19 mm, Percent Passing % passed 100 
SIEVE! Sieve 2.36 mm, Percent Passing % passed 76.8 
SIEVE3.35KU Sieve 3.35 mm, Percent Passing % passed 79.7 
SIEVE37.5KU Sieve 37.5 mm, Percent Passing % passed 100 
SIEVE4 Sieve4.75 mm, Percent Passing % passed 83.2 
SIEVE75KU Sieve 75 mm, Percent Passing % passed 100 

NV• No , 11luc 11uuh:1l,lc. 
1Scr c 'np criteria 00:M:d on EPA Region fIT Frc:1hwa1u Sc. dimcnl Scrccnifl!, Ocnclvnarb (EPA, 2006). 

- Dclcctcd value exceeds scrccnuq: criteria 

PAR9 0N9 

Front Royal, Virginia 

SED-02 SED-03 SED-04 SED-04 (DUP) SED-05 
7964 871 7964872 7964873 7964877 7964896 
AVX04 AVX04 AVX04 AVX04 AVX04 

SOIL SOIL SOIL SOIL SOIL 
7/11/2015 10:00 7fl lf2015 11:15 7/11/201512:00 7/1112015 12:00 7/12/2015 10:05 

I 1/28/2015 11/28/2015 I 1/28/2015 11/28/20 15 11/28/2015 

0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 0.5 U 
0.5 U 0.5 U 4 0.5 U 
0.5 U 0.5 U 14 0.5 U 
0.5 0.5 21.5 1.5 

2 1.5 27 4 
3 2J 30.7 5.6 

8 .5 3J 41.9 8.2 
33.5 6J 63,7 21.2 
80.5 21 889 46.1 
92.7 63.7 91 65.6 
100 100 100 100 

94.7 82.4 913 86 
95.3 84J 95.7 88 
100 100 100 100 

96 86A 98.3 89.5 
100 100 100 100 

SED-06 SED-07 SED-08 
7964897 7964898 7964899 
AVX04 AVX04 AVX04 
SOIL SOIL SOIL 

1112/2015 10:45 7/12/20 15 10: 55 7/12!2015 12: 15 

11128/2015 I 1/28/2015 11/2812015 

0.5 0.5 U 0.5 U 
5.5 0.5 U 1 

11.5 1 3 
26 6 13 
39 10.5 24 

44.5 14 32 
47.7 15.8 35.6 
58.8 23.3 42.7 
67.2 38.6 49.7 
73.8 59.2 56.4 
74.9 65.7 62.9 
100 93.4 100 

76.6 69.4 69.3 
83.3 73 78 
100 100 100 

91.9 76.7 85.4 
100 100 100 

2 of 2 
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Table H-8: OU10 Groundwater Results – 2015 
Source: 2015 Annual Report 
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1ABLE 13 

OU-10 New Landfill Groundwat=r Monitoring Network Sampling Results 

2015 Annual Site-Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU-10, and NTCRA Basins 
Avtex Fibers Superfund Site 

Front :;ioyal, Virginia 

Upgradient 
Up gradient Shallow 

Purpose· 
Overblllllen 

Bedrock Monitnring 
Downgradient Shallow Bedrock 

FMC -Fror.t Royal Avtex Fibers 
2015 Sampling Event L ocation ID 
OU- 10 NLF Groundwater Wells Sampled Regional 

Validated: Screening 

CAS NO COMPOUND UNlW Level1 

VOLA TLES 
67-64-1 A cetone ug/L 14000 
71 -43-2 Benzene ug/L )46 
75-27-4 B romodichloromelhane ug/L )13 

75-25-2 Bromoform ug/L 33 
74-83-9 B romomethane ug/L 7.5 
78-93-3 Methyl Ethyl Ketone (2-Butanone) ug/L 5600 
75 -1 5-0 Carbon Disulfide ug/L 810 
56-23-5 Carbon Tetrachloride ug/L J.46 
108-90-7 Chlorobenzene ug/L 78 
75-00-3 Chloroethane ug/L 21000 
67-66-3 Chloroform ug/L )22 

74-87-3 Chloromethane ug/L 190 
124-48-1 Di brom o chi oromethan e ug/L J.87 
95-50-1 1,2-Dichlorobenzcne ug/L 300 
54 1-73-1 1,3 -Dichlorobenzcne ug/L NV 
106-46-7 1,4 -Dichlorabenzene ug/L )48 
75-34-3 1,1-Dichlorocthane ug/L J 8 
107-06-2 1,2-Dichlorocthane ug/L J 17 
75-35-4 1,1 -Dichloroethene ug/L 280 
156-59-2 Cis -1 ,2-Dichloroethylene ug/L 36 
156-60-5 Trans-I .2-Dichloroethene ug/L 360 
78-87-5 1,2-Dichloropropane ug/L ) .44 

10061-01-5 Cis -1,3-Dichloroprop enc ug/L ).47 

10061-02-6 Trans-1,3-Dichloropropene ug/L J.47 
100-41-4 Ethyl benzene ug/L 15 
59 1-78-6 2-Hexanone ug/L 38 
108-10-1 Methyl !so butyl Ketone (4-Methyl-2-Pentanone ug/L 6300 
75-09-2 M ethylene Chloride ug/L 11 
100-42-5 Styrene ug/L 1200 
79-34-5 1,1,2, 2-Tetrachloroethane ug/L 0.076 
127-18-4 T etrachloroethylenE(PCE) ug/L 11 
108-88-3 Toluene ug/L 1100 
120-82-1 1,2,4-Trichlorobenzene ug/L 1.2 
71 -55-6 I ,I ,I -Trichloroethane ug/L 3000 
79-00-5 1,1,2-Trichloroethane ug/L l.28 
79-01-6 Trichloroethylene ( ICE) ug/L ).49 

75-01-4 Vinyl Chloride ug/L 0.019 
1330-20-7 Xylene(Total) uon 190 

SEMIV OLA TILES 
83-32-9 A cena phthene ug/L 530 
208-96-8 Acenaphthylene ug/L NV 
120-12-7 Anthracene ug/L 1800 
56-55-3 B enzo(A )Anthracene ug/L 0.012 
50-32-8 B enzo(A)Pyrene ug/L 0 0034 
205-99-2 B enzo(B )Fluoranthene ug/L 0 034 
19 1-24-2 B enzo(G ,H ,I)Perylene ug/L NV 
207-08-9 B enzo(K)Fluoranthene ug/L J.34 
101-55-3 4 -Bromophenyl Phenyl Ether ug/L NV 
85-68-7 B enzyl Butyl Phthalate ug/L 16 
86-74-8 Carbazole ug/L NV 
59-50-7 4 -Chloro-3-Methylphenol ug/L 1400 
106-47-8 4 -Chl oroaniline ug/L J.37 
111-91-1 B is(2-Chloroethoxy) Methane ug/L 59 
111-44-4 B is(2-Chloroethyl) Ether (2-Chloroethyl Ether) ug/L 0.014 
91-58-7 2-Chl oronaphthalene ug/L 750 
95-57-8 2-Chl oronhenol ue/L 91 

1 
- EPA Regional Screening Levels (RSLs) for 1apwater (November 2015). 

l - Reported standard is for e lemental mercury. 
mS/cm - milisiemeru; per cent imeter NV -No Value Availabl¢ 
ITT'U • nephclometric turbidity un.it J • Estimated value 

- • Detected value exceeds RSL. ug/L • m icrograms per liter 

PARSONS 

Monitoring 
Wells 

Monitoring Wells 
Well 

GPW-03R 128 130R MW-07 MW-08 
07121115 07/14/1 5 07123115 07/23115 07125/15 
11126115 11126115 11126/15 11126115 11126115 

5 U 5 U SU 5 U S U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.5 U 
0.5 U 0 5 U 0 5 U 0 5 U osu 
0.5 U 0 .5 U 0.5 U 0 .5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.5 U 

5 U 5U 5 U SU SU 
l U l U l U lU u 

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.1 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.5 U 
05 U 0 5 U 05U 0 5 U 05 U 
0.5 U 0.5 U 0.5 UJ 0 .5 UJ 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0 5 U 0 5 U 05 U 0 5 U 0 5 U 
0.5 U 0 .5 U 0.5 U 0 .5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.1 U 
05 U 0 5 U 05 U 0 5 U 0.5 U 
0 5 U 0 5 U 05 U 0 5 U 05 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
05 U 0 5 U 05 U 0 5 U 05 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.5 U 
05 U 0 5 U 05 U 0 5 U osu 

SU 5 U SU 5 U S U 
5 U SU 5 UJ 5 UJ S U 

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0 5 U 0.5 U 0 5 U 05 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.1 U 
0 5 U 0 5 U 05 U 0 5 U osu 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
05 U 0 5 U 05 U :ic: osu 
0.5 U 0.5 U 0.5 U 0.5 U 
0 5 U 0 5 U 05 U 0 5 U osu 

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
05 U 0 5 U 05 U 0 5 U osu 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0 .5 U 0.1 U 
0 5 U 0 5 U 05 U 0 5 U os u 
05 U 0 5 U osu 0 5 U 05 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

l U l U l U l U . U 
5 U S U 5 U SU SU 
l U l U lU l U .U 
l U 1 UR l U l U .U 
4U 4U 4 U 4U 4 U 
l U l U lU l U u 
l U l U l U l U . U 
l U l U lU l U . U 
l U 1 UR lU l U u 

Bold text indicates detected value. 

U - Not detected. \ '<due indicates reporting limit 
R - Rejected 
m V • millivolts s.u • std unit.$ 
mg/L • miligrams per liter 

133 
07115/15 
11126115 

S U 
0.5 U 
05 U 
0.5 U 
0.5 U 

S U 
8.6 
0.5 U 
0.5 U 
0.5 U 
osu 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
05U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
osu 

SU 
SU 

0.5 U 
0 5U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
05 U 

0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
05 U 
0.5 U 
0.5 U 

l U 
5 U 
1 U 
l U 
4U 
l U 
l U 
l U 
1 U 
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TABLE 13 

OU-10 New Landfill Groundwater Monitoring Network Sampling Results 
2015 Annual Site-Wide Groundwater, Surface Water, and Sediment Monitoring Report for OU-7, OU- 1 O, and N TCRA Basins 

Avtex Fibers Supertund Site 
Front Royal, Virginia 

Upgradient 
Upgradient Shallow 

Overburden Downgradient Shallow Bedrock 
Purpose: Bedrock Monitoring 

FMC-Front Royal Avtex Fibers 
2015 Sampling Event Location ID 
OU-10 NLF Groundwa.ter Wel.ls Sampled: Regional 

Validated Screening 

CASNO COMPOUND UNITS Level1 

7005-72-3 4-Chlorophenyl Phenyl Ether u g/L NV 
218-01-9 Chrysene ug/L 3.4 
53-70-3 Diberri,;:A ,H)Anthracene u g/L 0.0034 
132-64-9 Dibenzofuran ug/L 7 9 
95-50-1 1,2-Dichlorobenzene u g/L 300 
541-73-1 1,3-Dichlorobenzene u g/L NV 
106-46-7 1,4 -Dichlornbenzen e u g/L 048 
9 1-94-1 3,3 '-Dichlorobcnzi.dine u g/L 0.1 3 
120-83-2 2 ,4 -Dichl orophenol u g/L 46 
84-66-2 Diethyl Phthalate u g/L 15000 
105-67-9 2 ,4-Dimethylphenol ug/L 360 
1)1-11 -J Dimethyl Phthalate u g/L NV 
84-74- 2 Di-N-Butyl P hthalate ug/L 900 
534-52·1 4 ,6 -Dinitro-2-Methylphenol u g/L 1.5 
5 1-28-5 2,4 -Dinitrophenol u g/L 39 
121-14 -2 2,4 -Dinitroto luene u g/L 0 24 
606-20-2 2,6 -Dinitrotoluene u g/L 0.049 
117-84 -0 Di-N-Octylphthalate u g/L 200 
117-81-7 Bis(2-Ethylhexyl) Phthalate ug/L 5.6 
206-44-0 Fluoranthc:ne u g/L 800 
86-73-7 Fluorc:ne u g/L 290 
87-68-3 Hexachlorobu tadiene u g/L 0 14 

11 8-74-1 Hexachlorobenz ene ug/L 0.0098 
77-47-4 H exachlorocycl o pentadiene ug/L 04 1 
67-72-1 H exachloroethane u g/L 0 .33 
193-39-5 In den o( 1,2 ,3 -C ,D )Pyrene u g/L 0.034 
78-59-1 lsophorone ug/L 78 
91-57-6 2-Methylnaphthalene ug/L 36 
95-48-7 2-Methylphenol (O-Cresol) ug/L 930 
106-44-5 4 -Methylphenol (P-Cresol) ug/L 1900 
91 -20-3 Naphthalene u g/L 0 .17 
88-74-4 2-Nitroaniline u g/L 190 
99-09-2 3-Nitroaniline u g/L NV 
100-01 -6 4 -Nitroaniline ug/L 3.8 
98-95- 3 Nitrobenzene u g/L 0 14 
88-75-5 2-Nitrophenol ug/L NV 
100-02-7 4 -Nitrophenol ug/L NV 
621-64-7 N -Ni trosodi -N-Propylamine ug/L 0.011 
86-30-6 N-Nitrosodiphenylamine u g/L 12 
108-60-1 2 ,2 '-Oxybis( 1-chloropropane) ug/L 710 
87-86-5 P entachlorophenol u g/L 0.04 1 
85-01 -8 P h enanthrene ug/L NV 
108-95-2 Phenol ug/L 5800 
129-00-0 Pyrc:ne ug/L 120 
120-82-1 1,2,4-Trichlorob enzene u g/L 12 
95-95-4 2,4,5-Trichloroph enol u g/L 1200 
88-06-2 2,4 ,6 -Trichlorophc:nol u "'1, 4.1 

METALS - DISSOLVED 
7440-36-0 Antimony ug/L 7.8 
7440-38-2 Arsenic ug/L 0.052 
7440-41-7 Beiyllium u g/L 25 
7440-43-9 Cadmium ug/L 9.2 
7440-47-3 Chromium ug/L 22000 
7440-50-8 Copper ug/L 800 
7439-92-1 Lead ug/L 15 

7439-97 -6 Mermn? u"1L 0.63 

1 
- EPA Regional Screening Levels (R.SLs) for tapwater (November 2015). 

: _ Rcponed siancbrd is for e lemental mercury. 
mS/cm - milisiemens per cent ime1cr NV - No Value Available 
NTU • ncphclometric turbid ity unit J • Estimated va lue 
- • Detected value exceeds RSL. ug/L • micrograms per liter 

PARSONS 

Monitoring 
Wells 

Monitoring Wells 
Well 

GPW-03R 128 130R MW-07 MW-08 
07/21/15 07/14/ 15 07/23/15 07/23/15 07/25/ 15 
11/26/15 11/26/15 11/26/15 11/26/15 11/26/15 

I U IU IU IU I U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

I U I U I U I U I U 
I U I U I U I U I U 
I U I U IU I U I U 
I U I U IU I U I U 
5 U SU s u S U SU 
I U I UR IU I U I U 
2J SU SU SU S U 
I U I UR I U I U I U 
SU S U S U S U SU 
5 U S U SU 5 U SU 

16 U 15 UR 15 U 15 U 15 U 
32 U 30 UR 31 U 30 U 30 U 
5 U SU 5 U S U SU 
I U I U I U IU I U 
5 U SU SU 5 U SU 
5 U SU 5 U SU SU 

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
OS U 0 5 U OS U 05 U osu 

I U I U I U I U I U 
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
16 U 15 U 15 U 15 U IS U 
s u SU 5 U S U SU 

OS U 0.5 U 0.5 U 0.5 U 0.5 U 
I U I U IU I U I U 

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
I U I UR I U I U I U 
I U I U I U I U I U 

0.5 U 05 U 0.5 U 0.5 U 0.5 U 
I U I U IU I U I U 
I U I U IU I U I U 
I U I U IU I U I U 
I U I U I U IU I U 
IU I UR I U I U I U 

32 U 30 UR 31 U J OU 30 U 
IU I U I U I U I U 
I U I U I U I U I U 
IU I U IU I U I U 
5 U 5 UR 5 U 5 U S U 

0.5 U 05 U 0.5 U 0.5 U 0.5 U 
IU I UR I U I U I U 

osu osu osu 05 U osu 
I U I U IU I U I U 
I U I UR I U IU I U 
I U I UR IU I U I U 

2U 2U 2 UJ ~ 2U 
4U 4 U 4U ~ 4 U 

0D77 J 0.071 J 0D98 J I U I U 
IU I U I U I U I U 
4U 4U 4U 4 U 4U 

0.87 J 0.46 J 4U 4U 4 U 
0.16 J 2 U 2 U UJ l U 

0.2 U 0.2 U 0.2 U 0.l U 0.2 U 

Bold text indicates detected value. 

U - Not detected. \'alue indicates repa-ting limit. 
R- Reje<:ted 
mV • millivolts: s.u • std un it$ 
mg/1.. • miligmmspcr liter 

133 
07115/15 
11/26/15 

I U 
0.5 U 
0.5 U 

I U 
I U 
I U 
I U 
S U 
I U 
5 U 
I U 
SU 
SU 

15 U 
30 U 
SU 
I U 
SU 
SU 

0.5 U 
05 U 

I U 
0.5 U 
15 U 
SU 

05 U 
I U 

0.5 U 
I U 
I U 

0.5 U 
I U 
I U 
I U 
I U 
IU 

30 U 
I U 
I U 
I U 
5 U 

0.5 U 
I U 

05 U 
I U 
I U 
I U 

2 U 

~ 
0.13 J 

I U 
UJ 

4U 
2 U 

0.2 U 
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TABLE 13 

OU-10 New Landfill Groundwater Monitoring Network Sampling Results 

2015 Annual Site-Wide Groundwater, Surface W ater, and Sediment Monitoring Report fo r OU-7, OU-10, and N TCRA Basins 
Avtex Fibers Super1und Site 

Front Royal, V irgin ia 

Upgradient 
Upgradient Shallow 

Overbunlen Downgradient Shallow Bedrock 
Purpose Bedrock Monitoring 

FMC-Front Royal Avtex Fibers 
2015 Sampling Event Location ID 
OU-10 NLF Groundwater Wells Sampled Regional 

Validated: Screening 

CAS N O. COMPOUND UNITS· Level.
1 

7440-02 -0 Nickel ug,L 390 
7782-49 -2 Selenium ug'L I 00 

7440-28-0 Thallium ug,L 0.20 
7440-62 -2 Vanadium ug,L 86 
7440-66 -6 Zinc u,JL 6000 

FIELD PARAMETERS 

Temperature 'C 
Conductivity mS/cm ... 

pH s.u 
ORP mV ... 

Turbidity NTU 
Dissolved Qmrcren m,JL 

1 
- EPA Regional Screen ing Levels (RSLs) for tapwater (Novem ber 201 5). 

J - Reported s tandJ.rd is for e lemental mercury. 
mS/cm - milisiemen.s per centimeter NV -No Value Available 
!\.'TU • ncphclomctric turbidity unit J • Estimated value 

- • Detected value exceeds RSL. ug/L • micrograms per liter 

PARSONS 

Monitoring 
Wells 

Monitoring Wells 
Well 

GPW-03R 128 ! 30R MW-07 MW-08 
07/21/ 15 07/14/15 07/23/ 15 07/23/15 07/25/15 

11/26/ 15 11/26/15 11/26/15 11126/1 5 11/26/15 

23.6 UJ 4U UJ 1.5 J 
4 U 4U 4U 4U 4U 

I U IU I U IU I U 
I U I U I U I U I U 

10.5 J 30 U 30 U 30 U 30 U 

26.43 18.84 18.47 20.7 1 25.24 
07 13 0 7 1.4 13 

5.66 6.74 6.78 6.51 6.65 
113.79 -5 13 -31.72 -8.84 -32.45 

5 23 I 9 8 132 2 67 148 

106 0.1 2 0.1 0.05 0.1 

Hold text indicates detected value. 

U - Not detected. value indicates repa1ing limit. 

R - Rejected 
mV • mi!ljvolls: s.u - std units 

mg/L • miligrams per liter 

133 
07/15/1 5 

11/26/15 

ISA 
4U 

I U 
0.63 J 

30 U 

20.29 
7 

7.25 

-84 .12 
8 31 

0.11 
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Table H-9: NTCRA Basin Groundwater Results – 2015 
Source: 2015 Annual Report 

 
 
 
 
 
 
 
 
 
 
 
 

TABLE 16 

NTCRA Basins GroundWater Monitoring Results 
2015 Annual Site .. Wide Groundwate r, Surface Water, and Sediment Monitoring Report for OU-7, OU•10, and NTCRA Basins 

Avtex Fibers Superfund Site 

FMC-Fron! Royal A>tex Fibers Location ID: 
201J Sa111vli11~ Eveul L1:1U Sw.uµh; Id. 
Validated 8SN Wells Well 'l'ypc: 

SDG: Regional 
Sampled: Screening 

Validated: Lcvd 
CAS NO. COM POUND UNITS: 

METALS . DISSOLVED 
7440-38-2 Arsenic ug/L 0.052 
7440-41-7 Beryllium ug/L 25 
7440-43-9 Cadmium ug/1. 9 .2 
7440-4 7-3 Chromium ug/L 22000 
7440-50-8 Copper ug/L 800 
7439-92-1 Lead ug/L 15 
7439-97-6 Mercury ug/L 0.63 
7440-02-0 Nickel ug/L 390 
7782-49-2 Selenium ug/L 100 
7440-66-6 Zinc uo/L 6000 

OTilER 
7440-70-2 Calcium, Dissolved ug/L NV 
7439-95-4 Magnesium. Dissolved ug/L NV 
7440-23-5 Sodium, Oi~olved ug/L NV 
168$7-00-6 Chloride (As Cl) nisfL NV 
14808-79-S Sulfate (As SOI) mall. NV 

FIELD PMAMIZ'ITiRS 

Tcmpcrawre •c ... 
Con<t.ictivity mS/cm ... 

pH s.u. . .. 
ORY mV ... 

Turbidity NTU ... 

Dissolved Oxve.cn moll ... 

1 
• E:PA Regi011al Screening Levels (RSLs) fortapwata (November 201.5). 

2
• Reponed stanrnlrd is for elemental mercury. 

Bold text indicates detected value 
U . Not detected, value indicates reporting limit 
J • (st.imat.cdvaluc (+ high bias - low bias) 
NV . No Value Available 

- Detected value exceeds RSL. 

PARSONS 

Front Royal, Virginia 

008 012 
1n?n9 7998'202 

• MW • MW 
AVX.07 AVX18 

7n2/2015 14:10 S/5/2015 16:55 

11126/2015 11126/201 5 

0.95 J 4 U 
1 U 1 U 
l U 1 U 
4 U 4 U 

0.7 J 4U 
2 U 2U 

0 2 U 0.2 UJ-
6.6 2.J J 

4U 4 U 
30 U 30 U 

2'29000 165000 
27000 23400 
14000 33500 

28.7 45 
283 336 

20.38 22.95 
1.133 1.125 
6.75 7.09 
71.1 163.28 
68.6 87 
3.65 0.13 

13 014R 022 
79S4.l69 7?81289 7998203 
• MW • MW • MW 
AVXJ; AVXll AVX.18 

7/28/201515:40 7/26/2015 15:20 8/5/2015 15:00 

11126/2015 11126/2015 11126/2015 

i:6J 692 1.8 J 

I U I U 1 U 
l U l U 1 U 
4U 4 U 4 U 
4 U 4 U 4U 
2 U 0.16 J 2U 

0.2 U 0.2 U 0.2 UJ-
20.6 64 9.J 

4U 4 U 0.77 J 
30 U 30 U 30 U 

254000 384000 J 213000 
33900 120000 J 40900 
62900 787000 750000 

34.J 116 71.2 
586 2540 J 1050 

20.38 24.4 1 28.35 
1.7 5.6 4.1 

656 6.72 6.95 
089 -21.84 -69.S 
161 55.7 9.77 

0 06 0-02 1.68 

023 025R 
7998204 7?84.)70 

• MW •M W 
AVX18 AVX15 

$15/2015 14:00 7/29/2015 8:45 

I 1126/2015 11/26/2015 

2:3 J 1.9 J 
1 U I U 
l U l U 
4 U 4U 
4U 4.4 
2U 2U 

0.2 UJ- 0.2 U 
J.8 J 2.5 J 

0.76 J 4U 
30 U JO U 

77300 68800 
103000 10600 
364000 3920 

23.J 9.5 
643 24.8 

33.25 24.I 
2.5 0.5 

7.14 6.78 
42.1 24 
22.9 42.7 
3.62 0.43 
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TABLE 16 

N TCRA Basins Groundwater Monitoring Results 
2015 Aslnual Site-Wide Groundwater. Surface Water. and Sediment Monitoring Report for OU-7, OU-10. and NTCRA Basins 

Avtex Fibers Super1und Site 

FMC-Fronl ROyal Avtcx Fibers l,ocat ion lD: 
2015 Sampling Event l.ab Sample id: 
Validated 8SN Wel ls Wcll 'lypc: 

SDG: Regional 
Sampled: Screening 

Validated: Lcvct1 
CASNO. COMPOUND UNITS: 

METALS - DISSOLVED 
7440-38-2 Arsenic ug/L 0.052 
7440-41 -7 Beryllium ug/L 25 
7440-43-9 Cadmium ug/L 9.2 
7440-47-3 Chromium ug/L 22000 
7440-50-8 Copper ug/L 800 
7439-92- 1 l,cad uglL 15 

7439-97-6 Mercury' ug/L 0.63 
7440.02.0 Nickel ug/L 390 
7782-49•2 Selenium ug/L JOO 
7440-66-6 Zinc ue/L 6000 

omER 
7440-70-2 Calciwu. Dissolved ug/L NV 
7439-95-4 Magnesium. Di~olved uglL NV 
7440-23-5 Sodium, Disiolved ug/1, NV 
16887-00-6 Chloride (As Cl) mglL NV 
14808-79-8 Sulfate (As S04) me/L NV 

FIELD PARAMETERS 

Temperature •c --· 
Conductivity mS/cm --· 
pH s.u. . .. 
ORP mV --· 
Turbidily NTU ---
Dissolved Oxv.e:en nwll ... 

1 - EPA Reg ional Screening Levels (RSLs) for lHpwater (November 2015). 

' - Reported standard is for elemental mercury. 
Bold text indicates detected value 
U - Nol deJecte<l value indicatcsreponing limit 
J • Eslimatcd value(+ high bias - low bias) 
NV - No Value Available 

• Detected value exceeds RSL. 

PARSONS 

Front Royal, Virgin ia 

029 108 11 0 112 113 
7981290 7979530 797953 1 7998205 79$4572 
OMW S8MW $8MW SOMW SOMW 
AVXll AVX07 AVX07 AVX18 AVXJ5 

7/2612015 12:45 7n2/201513:55 7124/2015 JJ :J 0 81512015 14:45 7n812015 17 :10 

1112612015 I 1126/2015 I 112612015 I 112612015 I 112612015 

4U 4U 4 U 4 U 0.75 J 
J U I U J U Q.1 5 J I U 
1 U Ju J u Ju JU 
4U 4U 4 U 4U 4U 
4U 4U 4 U 4U 0.45 J 
2 U 2 U 2 U 2 U 2 U 

0.2 U 0.2 U 0 .2 U 0.2 UJ- 0.2 U 
2.9 J 4U 21.1 6.3 1.7 J 
1.5 J 4U 4U 4U 4U 
30 U 30 U 30 U 80.5 I 1.5 J 

138000 J 189000 185000 362000 319000 
17500 J 16700 32600 49400 37700 
49400 13600 266000 73200 33500 

40 14 21.J 5.3.4 36.8 
321 J 259 759 928 676 

18 .75 24.89 1$.i9 IS.9i 19.88 
t.l 0.9 2.1 2.2 1.7 

6.19 7.21 7.1 6.81 7.19 
290.09 -111.15 -71.5 61.16 -1 00.55 

4.52 108 53.6 2 90.8 
0.84 0.11 0.15 0 0.08 

114 129 
7993583 7981292 
$8MW SOMW 
AVX16 AVXlJ 

81512015 lJ :30 712612015 10:45 

I 112612015 11126/2015 

2.8 J 0.93 .L,.._ 
0.29 J JU 

1 U J u 
4U 4U 
4U 4U 
2 U 2 U 

0.2 UJ- 0.2 U 
82.6 1.1 J 

4U 4U 
30 U 30 U 

466000 239000 J 
100000 28000 J 
251 000 25800 

96.1 67.8 
1420 415 J 

21.77 2 1.95 
3.3 1.4 

6.49 6.97 
7.1 68.99 

8.96 2.85 
0.33 0.5 
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TABLE 16 

NTCRA Basins GroondWater Monitoring Results 
2015 Annual Stte-Wlde Grounawater, Surface water, and Sediment Mon11onng Report tor ou-7, o u~10, and NTCRA Basins. 

Fl\.fC-Front Royal Avtex Fibers Location ID: 
2015 Sampling Event Lab Sample Id: 
Valiooted BSN Wells Well T),pe: 

SDG: RtgiCNlal 
Sampled: Screening 

Valiooted: Lcvcl1 

CASNO. COMPOUND UNITS: 
METALS· DISSOLVED 

7440-38-2 ArSa1ic ug/1, 0.052 
7440-41 •7 Beryllium ugll 25 
7440-43-9 Cadmium ugll 9.2 
7440-47-3 0 1romium ugll 22000 
7440-50-S Copper ugll 800 
7439-92-1 Lead ugll 15 

7439-97-6 Merrury' ug/L 0.63 
7440-02-0 Nickel ug/L 390 
7782-49-2 Sclct1ium ug/L 100 
7440-66-6 Zinc u•• 6000 

OTHER 
7440-70-2 Calcium. Dissolved ugll NV 
7439.95.4 Magnesium, Dissolved ug /L NV 
7440-23-5 Sodium, Dissolved ug/L NV 
16881-00-6 O tloridc (AsCI) mgll NV 
14808-79-S Sulfate (As S04) m"11 NV 

FIELD PARAMETERS 

TcmperaJurc ' C ... 
Conductivily mS/cm ... 
pH s.u. . .. 
ORI' mv ... 
Turbidity NTU ... 
Dissolved Oxv2ct1 mg/L ... 

1 
- EPA Regional Screening Lc\'cls (RSLs) for lapwalcr (NovMibcr 20 1.S). 

2 
• Reported standard is for elemental mercury. 

Bold text indicates dctcacd value 
U - Not detected value indicates reporting: limit 
J • Estimalcd value (+ high bias- low bias) 
NV - No Value Available 

Detected value exceeds RSL. 

PAJ:l!S0N!S 

Avtex Fibers Superfund Site 
Froot Royal, Virginia 

132 132 (DUP) B-48A 
7981293 7981 297 19195•12 
SBMW SBMW OMW 
AVXII AVX II AVX07 

71241201514:40 712412015 14:40 7/2412015 9:35 

11126/2015 11/2612015 11/ 2612015 

4U 4U 4 U 
I U 0.36 J I U 
I U IU I U 
4U 4U 4U 
4U 4U 0.63 J 
2 U 2 U 2U 

0.l U 0.l U 0.2 U 

4U 4U 58.5 
4U 4U 4 U 

30 U 30 U 30 U 

307000 J 294000 J 199000 
44900 J 43400 J 22800 

153000 163000 190000 
120 66.8 25.9 
713 J 72 1 J 600 

22 22 17.49 
2.3 2.3 1.9 

6.66 6 .66 6.95 
-42.23 -42.23 28.34 

2.06 2.06 37.1 
0.06 0.06 0.2 1 

MW-1 2 PZ-03 
7981307 1998211 

OMW SBMW 
AVXII AVXI8 

7/25/20 15 14:20 &/512015 17:30 

I 1/2612015 I 1/2612015 

55.2 4U 
I U 0.12 J 
I U I U 

I.I J 4U 
I I.I U 4U 
0.72 J 2 U 

0.2 U 0.l UJ-
17.4 4.2 

1.3 J o.56J 
30 U 30 U 

37900 J 475000 
23200 J 139000 

3460000 997000 
375 122 

4590 J 2510 

26.99 20.17 
14.1 6.4 
8.19 6.18 

234.3 -26.35 
16.7 31.3 
0.45 0.13 

PZ-06 PZ-07 
1993589 7993590 
SBMW SBMW 
AVXI6 AVXl6 

8/412015 15:10 &/4/2015 16:40 

11/2612015 11/26/2015 

8.2 4.6 
I U 0.09 J 
I U I U 
4U I.J J 
4 U 4U 
2U 2U 

0.2 UJ- 0.2 UJ-
7.4 "-8 

4U 4U 
30 U 30 U 

59700 345000 
60700 58100 

426000 234000 
50.3 73.4 
545 1080 

20.9$ 20.74 
2.4 2.6 

7.51 6.94 
15.57 -9.4 
6 .48 1.09 
0.39 0.17 
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Table H-10: Influent Leachate Sampling Summary 2015-2016 
Source: 2016 SITE-WIDE O&M REPORT 

Constituent 
carbon Disulfide 

Antimony 

Arsen ic 
Iron 
Kj eldahyl Nitr ogen 

Total Nit r ite/Nit rate Nit rogen 
Total Nit r ogen (N02/N03/TKN) 
Total Phosphorous as P 

Chemical Oxygen Demand (COD) 
Soluble COD 

Total Alkalinity 
carbonate Alkal inity 
Bicarbonat e Al kalinity 

Hydrxide Alkalinity 
Total Disolved Solids (TDS) 
Disolved Sulfide 

Su lf ide as H2S 
Un-ionized H2S 
Biological Oxygen Demand (BOD) 

Soluble BOD 

Density 
Specific Conductance 

pH 
Temeratu re of pH 

NR = Not Reported 
NS = Not Sampled 
J = Estimated Value 

Units 
ug/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L as caco3 
mg/L as caco3 
mg/L as caco3 

mg/L as caco3 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
--

umhos/cm 
Std. Units 

Deg.C 

A = Instrument related QC is outside acceptable l imits 
B = Constitu ent Detected in Blank Sample 

Fl = MS and/or MSD r ecovery outside acceptable limits 
H = Holding time exceeded 

PARSONS 

TABLE 7 

Summary of Influent Sampling 
Avtex Fibers Superfund Sit e 

Front Royal, Virginia 

TW-01 

7/24/2015 12/9/2015 8/9/2016 
1,200 360 190 

0.0129 0.0055 0.00282 U AB 

0.0847 0.0482 0 .0157 

<0.115 0.427 0 .386 
2.9 J 0 .83 J NR 

<0.40 <0.40 NR 

2.9 J 0 .83 J 2.68 
1.3 0.98 0 .576 

368 287 120 
247 300 125 

858 898 478 
NR NR 11.5 
NR NR 466 

NR NR < 5.00 
1,880 1,500 957 
190 127 29.6 

3.8 < 5.4 NR 
NR NR 4.97 
242 135 82.6 
194 101 76.0 

0.998 0.998 0 .999 
3,260 2,230 1,580 

8.9 9.2 8.47 
NR 19.7 NR 

TW--02 

7/23/2015 DUP 12/9/2015 8/9/ 2016 7/ 23/2015 
3,100 NR 3,600 847 9 

0.0174 0 .0165 0.0125 0 .00478 AB <0.0017 

0.0886 0 .0942 0.0102 0.0296 <0.0027 

<0.115 <0.115 0.309 0.0513 0.307 J 
3.3 J 3.4 J 2.0 NR <2.5 

<0.40 <0.40 <0.40 NR <0.40 
3.3 J 3.4 J 2.0 1.03 <2.5 
1.65 1.6 1.8 0.824 <0.050 

375 386 483.0 212 18.5J 
408 391 522 137 20.8J 

1,460 1,470 2,100 877 176 
NR NR NR 37 .9 NR 

NR NR NR 839 NR 

NR NR NR <5.00 NR 

3,620 3,350 3,540 1,780 384 
221 212 221 39 6.8 

11 11 2.2 NR 0.54 

NR NR NR 6.60 NR 

227 227 204 114 9.3 
144 143 139 108 7.4 

0.995 0.997 0.997 0 .999 0.994 

7,470 7,490 5,850 2,580 726 

8.3 8.3 9.0 8.1 
NR NR 19.7 NR NR 
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Constituent 
Carbon Disulfide 
Ant imony 

Arsenic 
Iron 
Kjeldahyl Nit rogen 

Total Nit rite/N itrate Nit rogen 
Total Nit rogen (N02/N03/TKN} 
Total Phosphorous as P 

Chemical Oxygen Demand (COD) 
Soluble COD 

Total Alkalinity 
Carbonate Alkalinity 

Bicarbonate Alkal inity 

Hydrxide Alkalinity 
Total Disolved Solids (TDS) 

Disolved Sulfide 
Sulfide as H2S 
Un-ionized H2S 

Biological Oxygen Demand (BOD) 
Soluble BOD 

Density 
Specific Conductance 

pH 

Temerature of pH 

NR = Not Reported 
NS = Not Sampled 

J = Estimated Value 

Units 

ug/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/L as caco3 
mg/L as caco3 

mg/L as caco3 

mg/L as caco3 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
-

umhos/cm 

Std. Units 
Deg. C 

" = Instrument related QC is outside acceptable limits 
B = Constituent Detected in Blank Sample 

Fl = MS and/or MSD recovery out side acceptable l imits 
H = Holding t ime exceeded 

PAA50N5 

TABLE 7 

Summary of Influent Sampling 
Avtex Fibers Superfund Sit e 

Front Royal, Virginia 

TW-03 

12/9/2015 DUP 8/9/ 2016 

2 J NR 1.26 
<0.00033 <0.00033 0.000911 UJ"B 
<0.00054 <0.00054 <0.000500 
0.0524 J 0.0488J 0.273 

<0.50 0.52 J NR 
0.046 J <0.40 NR 
<0.50 0.52 J 0.499 

<0.050 <0.050 <0.0500 

28.7 J 31.0 J 27.6 
28.7 J 28.4 

267 269 257 
NR NR <5.00 

NR NR 257 

NR NR <5.00 
740 739 736 
8.2 8.6 3.79 
0.98 0.86 NR 
NR NR <0.100 

10.6 9 .9 10.2 

6.9 7.5 6.74 

0.995 0.994 0.998 

1,130 1,130 1,130 

7.9 8.0 6.98 
21.2 21.1 NR 

VB-09 VB-10 

7/24/2015 12/9/2015 8/8/2016 7/ 24/2015 12/ 9/2015 

33,000 5,400 5320J 210,000 5,200 
0.0152 0.0038 0.0106J" B 0.043 0.0032 

0.0198 0.0116 0.00880J 0.0896 0.063 
0.612 J 3.9 0.832 0 .454J 0.194 J 
20.1 < 25.0 NR 10.3 <25.0 

<0.80 <0.40 NR 1.9 <0.40 
20.1 < 25.0 10.3 12.2 <25.0 
5.8 0.44J 0.299 0.2 1.0 

8,070 3,820 2850J 1,960 2,840 

8,090 3,450 3570J 1,360 2,810 

9,250 5,230 < 5.00 5,920 5,280 
NR NR < 5.00 NR NR 

NR NR < 5.00 NR NR 

NR NR < 5.00 NR NR 

15,700 6,880 7,220 10,100 7,560 
1,560 447 <0.50 706 155 
234 22 NR < 0.054 10.9 
NR NR < 0.100 NR NR 

5,000 1,890 1,970JH 1,110 1,710 
4,240 1,710 1,930JH 955 1,370 
1.00 0.999 1.04 1.00 1.00 

20,700 11,300 8,180 14,900 11,700 

7.7 83 7.61 9.1 8.1 
NR 19.2 NR NR 19.3 
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Constituent 
Carbon Oisuttide 

Antimony 
Arsenic 
Iron 

Kjeldahyl Nitrogen 
Total Nitrite/ Nitrate Nitrogen 

Total Nitrogen {N02/N03/TKN) 
Total Phosphorous as P 

Chemical Oxygen Demand (COO) 
Soluble COO 

Total Alkalinity 
Carbonate Alkalinity 
Bicarbonate Alkalinity 

Hydrxide Alkalinity 

Total Oisolved Solids (TDS) 
Oisolved Sulfide 

Sulfide as H2S 
Un-ion ized H2S 

Biological Oxygen Demand {BOO) 
Soluble BOO 
Density 

Specific Conductance 

pH 
T emerature of pH 

NR = Not Reported 
NS = Not Sampled 

J = Estimated Value 

Units 
ug/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
mg/L 

mg/Las caco3 
mg/Las caco3 
mg/Las caco3 

mg/Las caco3 

mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
--

umhos/ cm 

Std. Units 
Deg. C 

A= Instrument related QC is outside acceptable limits 

B = Const ituent Detected in Blank Sample 

Fl = MS and/or MSO recovery outside acceptable limits 
H = Holding time exceeded 

PARSONS 

TABLE 7 

Summary of Influent Sampling 
Avtex Fibers Superfund Site 

Front Royal, Virginia 

VB-11 

8/9/2016 7/ 24/2015 12/ 9/2015 
185 110 NS 

0.0131 JAB <0.00066 NS 

0.0769 0.0286 NS 

0.644 0.879 J NS 

NR 4.lJ NS 

NR <0.80 NS 

5.5 4.lJ NS 

1.53 1.0 NS 

897 205 NS 

508 25.4 J NS 

<5.00 1,840 NS 

<5.00 NR NS 

<5.00 NR NS 

<5.00 NR NS 

7,930 2,260 NS 

11.7 30.8 NS 

NR 12.0 NS 
4.09 NR NS 

342 47.5 NS 

72.0 <5.7 NS 

1.01 0.996 NS 

99,30 3,990 NS 

8.07 7.2 NS 

NR NS 

8/9/2016 
45.8 

0.00706 ] AB 

0.0314 
4.46 

NR 

NR 
1.19 
0.4 

1,240 
137 

1,350 
<5.00 
1,350 

<5.00 
1,720 

5 

0.784] 
49.1 

11.7 
1.03 

2,600 

7 
NR 
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Constituent 

Carbon Disulfide 
Antimony 

Arsenic 
Iron 
Kjeldahyl Nitrogen 

Total Nit rite/Nitrate Nitrogen 

Total Nit rogen (N02/N03/TKN) 
Total Phosphorous as P 

Chemical Oxygen Demand (COD) 
Soluble COD 

Total Alkal inity 
Carbonate Alkalinity 
Bicarbonate Alkalinity 

Hydrxide Alkalinity 

Total Disolved Solids (TDS) 
Disolved Sulfide 

Sulfide as H2S 
Un-ionized H2S 

Biological Oxygen Demand (BOD) 
Soluble BOD 

Density 
Specific Conductance 
pH 
Temerature of pH 

NR = Not Reported 
NS = Not Sampled 

J = Estimated Value 

Units 

ug/l 
mg/l 

mg/l 
mg/l 
mg/l 

mg/l 
mg/l 
mg/l 

mg/l 
mg/l 

mg/Las caco3 
mg/Las caco3 
mg/Las caco3 

mg/Las caco3 
mg/l 
mg/l 

mg/l 
mg/l 
mg/l 

mg/l 
--

umhos/cm 
Std. Units 

Deg.C 

A = Instrument related QC is outside acceptable limits 
B = Constituent Det ected in Blank Sample 

Fl = MS and/or MSD recovery outside acceptable limits 
H = Holding t ime exceeded 

PARSONS 

TABLE 7 

Summary of Influent Sampling 
Avtex Fibers Superfund Site 

Front Royal, Virginia 

LS-01 

7/28/2016 12/9/2015 8/9/2016 
<1 <1 4.10 

0.00096 ) 0.00043) 0.00843 J A B 

0.0512 0.0177 0.117 
4.91 1.74 11.9 
2.8 0.99J NR 

0.053 ) <0.40 NR 
2.9 0.99J 3.05 
1.5 0.32 1.09 
143 58.1 206 
152 62.7 196 

2,590 1,320 < 5.00 
NR NR < 5.00 
NR NR < 5.00 

NR NR < 5.00 
4,640 2,110 6,830 

<0.054 <0.054 0.564) 

<0.054 <0.054 NR 
NR NR 1.96 
9.2 < 6.0 10.6 

<8.1 < 5.8 3.93 
1.00 0.996 1.04 

7,400 3,870 8,560 

7.3 8 7.27 
NR 19.8 NR 

LS-02 

7/28/2015 12/9/2015 8/9/2016 

36 7 16.8 
0. 00088 J 0.00072 ) 0.0102 JA B 

0.0377 0.0673 0.199 
0.364 0 .0909) 0.275 

1.2 1.2 NR 

0.13 <0.40 NR 

1.3 1.2 2.19 
1.0 2.2 4.12 

73.7 135 238 
87.5 149 235 

1,280 2,340 <5.00 
NR NR 434 
NR NR <5.00 

NR NR <5.00 

2,010 3,480 7,710 
< 0.054 < 0.054 3.06 
< 0.054 < 0.054 NR 

NR NR 0.512 J 
<5.6 6.1 5.18 
<4.7 < 6.0 4.06 

0.998 0.996 1.01 
3,950 6,670 10,100 

8.6 9.1 8.9 
NR 19.7 NR 
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Constituent 
Carbon Disulfide 
Antimony 

Arsen ic 
Iron 
Kjeldahyl Nitrogen 

Total Nitrite/Nitrate Nit rogen 

Total Nitrogen (N02/N03/TKN) 
Total Phosphorous as P 

Chemical Oxygen Demand (COD) 
Soluble COD 

Total Alkalinity 
Carbonate Alkalinity 
Bicarbonate Alkal inity 

Hydrxide Alkalinity 
Total Disolved Solids {TDS) 
Disolved Sulfide 

Sulfide as H2S 
Un-ionized H2S 

Biological Oxygen Demand (BOD) 

Soluble BOD 

Density 
Specific Conductance 

pH 
T emerature of pH 

NR = Not Reported 
NS = Not Sampled 

J = Estimated Value 

Units 
ug/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

mg/Las CaC03 
mg/Las CaC03 
mg/Las CaC03 

mg/Las CaC03 
mg/L 
mg/L 

mg/L 
mg/L 
mg/L 

mg/L 
-

umhos/ cm 

Std. Units 
Deg.C 

" = Instrument related QC is outside acceptable limits 
B = Constituent Det ected in Blank Sample 

Fl = MS and/or MSD recovery outside acceptable limits 
H = Holding t ime exceeded 

PARSONS 

TABLE 7 

Summary of Influent Sampling 
Avtex Fibers Superfund Site 

Front Royal, Virginia 

LS-03 

7/28/2015 12/9/2015 8/9/2016 
<1 <1 0.284J 

< 0.00033 < 0.00033 0 .000976 UJ" B 

0.0020 J 0.0017 J 0.00134) 

11.0 4.89 16.4 
5.6 2.7 NR 

<0.040 < 0.040 NR 

5.6 2.7 4.62 

1.5 0.54 1.48 

39.2 40.0 J 45.9 
48.4 J 49.1 J 40.8 

554 664 623 
NR NR <5.00 
NR NR 623 
NR NR <5.00 

1,920 1,350 1,220 
O.lOJ < 0.054 <0.500 

0.080 J < 0.054 NR 
NR NR < 0.100 

10.4 8.5 11.8 

<3.8 < 6.0 3.03 
0.998 0.996 1.03 
2,980 2,220 1,870 

6.5 7.2 6.52 
NR 19.8 NR 

LS-04 

7/28/2015 12/9/2015 8/9/ 2016 DUP 

25 14 27.4 25.6 
< 0.00033 < 0.00033 0.00120 UJ"B 0.00103 UJ"B 

0.0106 0.0071 0.00775 0.00779 
1.08 0.896 0.392 J Fl 1.67 J 
4.6 1.4 NR NR 

<0.040 <0.040 NR NR 

4.6 1.4 4.74 5.16 
0.62 0.67 0.991 Fl 1.02 

193 64.9 199 195 
205 71.7 37.2 196 

1,460 732 1,200 1,210 
NR NR <5.00 <5.00 
NR NR 1,200 1,210 

NR NR <5.00 <5.00 
3,830 1,680 2,830 2,730 

7 33 17.8 24.4 

3.1 0.83 NR NR 

NR NR 2.98 3.11 
14.3 6.0 39.2 J 122 J 

<9.9 < 5.9 37.2 42.5 

1.00 0.996 1.03 1.00 
6,560 2,900 3,750 3,810 

7.1 7.5 7.34 7.34 
NR 19.6 NR NR 
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APPENDIX I – DETAILED ARARs REVIEW  

 
This FYR evaluates the chemical-specific applicable or relevant and appropriate requirements (ARARs) identified 
in site decision documents to determine if changes in chemical-specific standards affect the protectiveness of the 
Site’s remedy.  
 
OU2 
The OU2 ROD, issued in 1990, identified EPA’s Guidance on Remedial Action for Superfund Sites with PCB 
Contamination [EPA/540/G-90/007] and the Toxic Substances and Control Act (TSCA) PCB Cleanup Policy, 40 
CFR 61, Subpart G as to-be-considered criteria for the PCB cleanup. The OU2 ROD selected a soil cleanup level 
of 10 ppm (or 10 mg/kg) based on recommendations in the guidance. 
 
In 1999, EPA promulgated the TSCA rule at 40 CFR §761.61 which identifies cleanup levels for PCB 
remediation waste based on the kind of material and the potential exposure to PCBs left after cleanup is 
completed. Although the TSCA standards are not binding under CERCLA cleanups [see 40 CFR 
§761.61(a)(1)(ii)], EPA considers them relevant and appropriate. Under the TSCA rule soil is considered a bulk 
PCB remediation waste and a cleanup level of less than or equal to 25 ppm would be appropriate for a low 
occupancy area (i.e., industrial/commercial use). This cleanup level is less stringent than the cleanup level 
selected at the time EPA issued the OU2 ROD. The change does not affect the protectiveness of the remedy.    
 
OU7 
The OU7 ROD identified the National Primary Drinking Water Standards’ MCLs for carcinogens and non-zero 
(MCLGs) for non-carcinogens as ARARs for the groundwater remedial action. This FYR compares the 
groundwater ARARs identified in Table 7 of the OU7 ROD to current federal standards to determine if any 
changes have occurred (Table I-1). There are no changes to MCLs or MCLGs since EPA issued the OU7 ROD.    
 
Table I-1: OU7 Groundwater ARAR Comparison 

COCa 

2010 OU7 
ROD 

MCL/MCLG 
(µg/L)b 

2017 
MCL/MCLG 

(µg/L)c 
Change 

VOCs 
acetone --c -- No change 
carbon disulfide -- -- No change 

SVOCs 
2-methylphenol  
(o-cresol) -- -- No change 

4-methylphenol  
(p-cresol) -- -- No change 

bis(2-ethylhexyl)phthalate 6 6 No change 
naphthalene -- -- No change 
pentachlorophenol 1 1 No change 
phenol -- -- No change 

Metals 
aluminum -- -- No change 
antimony 6 6 No change 
arsenic 10 10 No change 
cadmium 5 5 No change 
chromium 100 100 No change 
cobalt -- -- No change 
cyanide, free 200 200 No change 
iron -- -- No change 
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COCa 

2010 OU7 
ROD 

MCL/MCLG 
(µg/L)b 

2017 
MCL/MCLG 

(µg/L)c 
Change 

lead 15 15 No change 
manganese -- -- No change 
mercury 2 2 No change 
nickel -- -- No change 
vanadium -- -- No change 
zinc -- -- No change 
Notes: 
a. Groundwater COCs listed in Table 7 of the OU7 ROD. 
b. MCLs in effect at the time of OU7 ROD signature, as listed in Table 7 of the OU7 ROD; 

cleanup goals for those COCs without MCLs/MCLGs were risk-based and are evaluated 
separately in this FYR. 

c. National Primary Drinking Water Regulations available at: https://www.epa.gov/ground-
water-and-drinking-water/table-regulated-drinking-water-contaminants (accessed 
9/11/17). 

d. -- = MCL/MCLG not established 

 
The OU7 ROD also identified TSCA 40 CFR 761.61(c), as an ARAR applicable to the cleanup of PCBs at the 
Site. EPA determined that the risk-based cleanup approach found in 40 CFR 761.61(c) is relevant and appropriate 
to the Site. The OU7 ROD selected a risk-based PCB cleanup goal of 25 mg/kg for soil. This FYR evaluates the 
protectiveness of the PCB cleanup goal in Appendix J.   
 
Appendix A of the OU7 ROD also identifies several ARARs applicable to surface water, air and soil as it relates 
to protection of groundwater; however, chemical-specific values in effect at the time of ROD issuance were not 
included in the decision document. Therefore, a detailed evaluation of the criteria is unwarranted.  
 
OU10 
The OU10 ROD and OU10 ESD identified several ARARs for surface water, groundwater, air and soil, yet the 
decision documents presented specific cleanup values only for soil COCs.  
 
The OU10 ROD set a PCB soil cleanup goal of 25 mg/kg total PCBs, based on commercial/industrial land use. 
This cleanup goal is risk-based and is consistent with the substantive requirements of 40 CFR 761.61(c). This 
FYR evaluates the protectiveness of the 25 mg/kg PCB cleanup goal in the risk section. 
 
The OU10 ESD set a more stringent PCB soil cleanup goal of 1 mg/kg for the Expanded Plat Area Soils, based on 
recreational land use. This FYR evaluates the protectiveness of the risk-based 1 mg/kg PCB cleanup goal in the 
risk section. The cleanup goal is also consistent with EPA’s Guidance Remedial Actions for Superfund Sites with 
PCB Contamination and with the substantive requirements of 40 CFR 761.61 for high occupancy areas. 
 
The OU10 ROD also established soil cleanup standards for direct contact (soils 0 to 10 feet) and groundwater 
protection (entire depth of soil to the water table). The soil cleanup standards for groundwater protection are based 
on the non-zero MCLGs. In the absence of a non-zero MCLG, the MCL is used as the groundwater protection 
standard, when available. To determine compliance, soil samples would be collected and analyzed by the 
Synthetic Precipitation Leaching Procedure (SPLP) to determine the concentration of a contaminant that could be 
leached from the soil into pore water. The SPLP concentration would be divided by a dilution attenuation factor 
of 10. Remediation would be required when the SPLP concentration divided by 10 exceeds the ground water 
protection soil standard. 
 
This FYR compares the ARARs used as soil cleanup standards for groundwater protection identified in Table 1 of 
the OU10 ROD to current federal standards (Table I-2). The current MCLG for chloroform is more stringent than 
the value listed in the OU10 ROD. This change does not call into question the protectiveness of the remedy 

https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
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because chloroform has not been detected in site groundwater during recent sampling events. All other MCLGs 
and MCLs have not changed.  
 
Table I-2: OU10 Groundwater ARARs Used to Establish Soil Cleanup Standards for Groundwater 
Protection  

COCa 2004 OU10 ROD 
MCL/MCLG (mg/L)a 

2017 MCL/MCLG 
(mg/L)b Change 

VOCs 
1,1,2,2-tetrachloroethane -- -- No change 
1,1,1-trichloroethane 0.2 0.2 No change 
1,1,2-trichloroethane 0.003 0.003 No change 
1,1-dichloroethane -- -- No change 
1,1-dichloroethene 0.007 0.007 No change 
1,2-dibromo-3-chloropropane 0.0002 0.0002 No change 
1,2-dibromoethane -- -- No change 
1,2-dichloroethane 0.005 0.005 No change 
1,2-dichlorobenzene 0.6 0.6 No change 
1,2,4-trichlorobenzene 0.07 0.07 No change 
1,3-dichlorobenzene -- -- No change 
1,4-dichlorobenzene 0.075 0.075 No change 
1,2-dichloropropane 0.005 0.005 No change 
2-butanone -- -- No change 
2-hexanone -- -- No change 
4-methyl-2-pentanone (MIBK) -- -- No change 
acetone -- -- No change 
benzene 0.005 0.005 No change 
bromochloromethane -- -- No change 
bromodichloromethane 0.08 0.08 No change 
bromoform 0.08 0.08 No change 
carbon disulfide -- -- No change 
carbon tetrachloride 0.005 0.005 No change 
chlorobenzene 0.1 0.1 No change 
chloroethane -- -- No change 

chloroform 0.08 0.07 (MCLG) 2017 MCLG more 
stringent 

chloromethane -- -- No change 
cis-1,2-dichloroethene 0.07 0.07 No change 
cis-1,3-dichloropropene -- -- No change 
dibromochloromethane 0.06 0.06 No change 
ethylbenzene 0.7 0.7 No change 
methylene chloride 0.005 0.005 No change 
styrene 0.1 0.1 No change 
tetrachloroethene 0.005 0.005 No change 
toluene 1 1 No change 
trans-1,2-dichloroethene 0.1 0.1 No change 
trans-1,3-dichloropropene -- -- No change 
trichloroethene 0.005 0.005 No change 
vinyl chloride 0.002 0.002 No change 
xylenes (total) 10 10 No change 
SVOCS 
1,2-diphenylhydrazine -- -- No change 
2,2’oxybis(1-chloropropane) -- -- No change 
2,4,5-trichlorophenol -- -- No change 
2,4,6-trichlorophenol -- -- No change 
2,4-dichlorophenol -- -- No change 
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COCa 2004 OU10 ROD 
MCL/MCLG (mg/L)a 

2017 MCL/MCLG 
(mg/L)b Change 

2,4-dimethylphenol -- -- No change 
2,4-dinitrophenol -- -- No change 
2,4-dinitrotoluene -- -- No change 
2,6-dinitrotoluene -- -- No change 
2-chloronaphthalene -- -- No change 
2-chlorophenol -- -- No change 
2-methylnaphthalene -- -- No change 
2-nitroaniline -- -- No change 
2-nitrophenol -- -- No change 
3,3’-dichlorobenzidine -- -- No change 
3-nitroaniline -- -- No change 
4,6-dinitro-2-methylphenol -- -- No change 
4-bromophenyl phenyl ether -- -- No change 
4-chloroaniline -- -- No change 
4-chlorophenyl phenyl ether -- -- No change 
4-nitroaniline -- -- No change 
4-nitrophenol -- -- No change 
acenaphthene -- -- No change 
acenaphthylene -- -- No change 
anthracene -- -- No change 
benzidine -- -- No change 
benzo(a)anthracene -- -- No change 
benzo(a)pyrene 0.0002 0.0002 No change 
benzo(b)fluoranthene -- -- No change 
benzo(g,h,i)perylene -- -- No change 
benzo(k)fluoranthene -- -- No change 
bis(2-chloroethoxy)methane -- -- No change 
bis(2-chloroisopropyl) ether -- -- No change 
bis(2-ethylhexyl)phthalate 0.006 0.006 No change 
butyl benzyl phthalate -- -- No change 
carbazole -- -- No change 
p-chloro-m-cresol -- -- No change 
chrysene -- -- No change 
di-n-butylphthalate -- -- No change 
di-n-octyl phthalate -- -- No change 
dibenz(a,h)anthracene -- -- No change 
dibenzofuran -- -- No change 
diethyl phthalate -- -- No change 
dimethyl phthalate -- -- No change 
fluoranthene -- -- No change 
fluorene -- -- No change 
hexachlorobenzene 0.001 0.001 No change 
hexachlorobutadiene -- -- No change 
hexachlorocyclopentadiene 0.05 0.05 No change 
hexachloroethane -- -- No change 
indeno(1,2,3-cd)pyrene -- -- No change 
isophorone -- -- No change 
n-nitrosodiphenylamine -- -- No change 
n-nitrosodipropylamine -- -- No change 
naphthalene -- -- No change 
nitrobenzene -- -- No change 
p-chloro-m-cresol -- -- No change 
p-(dimethylamino)azobenzene -- -- No change 
pentachlorobenzene -- -- No change 
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COCa 2004 OU10 ROD 
MCL/MCLG (mg/L)a 

2017 MCL/MCLG 
(mg/L)b Change 

pentachlorophenol 0.001 0.001 No change 
phenanthrene -- -- No change 
o-cresol/2-methylphenol -- -- No change 
p-cresol/4-methylphenol -- -- No change 
phenol -- -- No change 
pyrene -- -- No change 
Metals 
aluminum -- -- No change 
antimony 0.006 0.006 No change 
arsenic 0.01 0.01 No change 
barium 2 2 No change 
beryllium 0.004 0.004 No change 
cadmium 0.005 0.005 No change 
calcium -- -- No change 
chromium 0.1 0.1 No change 
cobalt -- -- No change 
copper 1.3 1.3 No change 
iron -- -- No change 
lead 0.015 0.015 No change 
magnesium -- -- No change 
manganese -- -- No change 
mercury 0.002 0.002 No change 
nickel -- -- No change 
potassium -- -- No change 
selenium 0.05 0.05 No change 
silver -- -- No change 
sodium -- -- No change 
thallium 0.0005 0.0005 No change 
vanadium -- -- No change 
zinc -- -- No change 
cyanide, Free 0.2 0.2 No change 
PCBs 
Arochlor 1016 0.0005 0.0005 No change 
Arochlor 1221 0.0005 0.0005 No change 
Arochlor 1232 0.0005 0.0005 No change 
Arochlor 1242 0.0005 0.0005 No change 
Arochlor 1248 0.0005 0.0005 No change 
Arochlor 1254 0.0005 0.0005 No change 
Arochlor 1260 0.0005 0.0005 No change 
Notes: 
a. Soil COCs listed in Table 1 of the OU10 ROD. 
b. MCLs/MCLGs in effect at the time of OU10 ROD signature, as listed in Table 1 of the OU10 ROD; groundwater 

protection cleanup goals for those COCs without MCLs/MCLGs were risk-based and are evaluated separately in this 
FYR. 

c. National Primary Drinking Water Regulations available at: https://www.epa.gov/ground-water-and-drinking-
water/table-regulated-drinking-water-contaminants (accessed 9/12/17). 

-- = MCL/MCLG not established 
mg/L = milligrams per liter 

 
  
 

 
 

https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
https://www.epa.gov/ground-water-and-drinking-water/table-regulated-drinking-water-contaminants
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APPENDIX J – DETAILED TOXICITY REVIEW AND VAPOR INTRUSION 

SCREENING 
 
Toxicity Review 
 
OU2 
The OU2 ROD selected a total PCBs soil cleanup goal of 10 mg/kg based on an anticipated industrial land use. 
Table J-1 evaluates the current validity of the cleanup goal using 2017 EPA RSLs; the RSLs incorporate current 
toxicity values and standard default exposure factors.  
 
The evaluation demonstrates that the OU2 total PCBs cleanup goal of 10 mg/kg remains valid for 
commercial/industrial use as the concentration is within EPA’s risk management range of 1 x 10-6 to 1 x 10-4. 
 
Table J-1: Review of OU2 Soil Remedial Goal – Total PCBs 

 
COC 

Soil 
Remedial 

Goal 
(mg/kg) 

Composite Worker RSLa 

Riskb HQc 
10-6 Risk Hazard Quotient 

(HQ) = 1.0 
PCBs, total 10 9.4E-01d NA 1.06E-05 NA 
Notes: 
a) EPA’s soil RSLs, dated June 2017, available at https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-

2017, accessed 09/18/17. 
b) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: Cancer 

risk = (cleanup goal ÷ cancer-based RSL) × 10-6. 
c) Noncancer HQ calculated using the following equation: HQ = (cleanup goal ÷ noncancer RSL). 
d) RSL for PCBs (high risk) used.   

NA = EPA has not finalized a noncarcinogenic toxicity value for this group of compounds 
 

 
OU7 
The OU7 ROD selected MCLs and non-zero MCLGs as preliminary remedial goals for groundwater. In the 
absence of MCLs and non-zero MCLGs, risk-based concentrations were selected as the preliminary remedial 
goals. To determine if the risk-based preliminary remedial goals for groundwater remain protective, the 
preliminary remedial goals were compared to EPA’s 2017 tapwater RSLs (Table J-2). 
 
Based on the evaluation, preliminary remedial goals for carcinogenic COCs fall within EPA’s acceptable risk 
management range of 1 x 10-6 to 1 x 10-4. Preliminary remedial goals for 12 COCs result in HQs that exceed 
EPA’s benchmark of 1 for noncarcinogens. Although the preliminary remedial goals exceed the noncarcinogenic 
benchmark, the OU7 ROD states that remediation of groundwater at the Site will continue until the respective 
MCLs for the COCs are attained and the excessive cancer risk associated with potential residential use of the 
groundwater is reduced to one in 10,000 (1 x 10-4) and the hazard index is reduced to 1 for each specific organ. As 
cleanup progresses, EPA may wish to revisit the preliminary remediation goals to better align with the final 
groundwater cleanup goal. In the interim, there are no complete exposure pathways between contaminated 
groundwater and receptors. 
 
 
 
 
 
  

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
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Table J-2: Review of OU7 Groundwater Remedial Goals  

COC 
Risk-based 

Remedial Goala 
(µg/L) 

Tapwater RSLb 
Riskc HQd 

10-6 Risk HQ = 1.0 

acetone 22,000 --f 1.40E+04 -- 1.57E+00 
carbon disulfide 1,000 -- 8.10E+02 -- 1.23E+00 
2-methylphenol  1,800 -- 9.3E+02 -- 1.94E+00 
4-methylphenol  180 -- 1.9E+03 -- 9.47E-02 
bis(2-ethylhexyl)phthalate NAe NA NA NA NA 
naphthalene 14 1.7E-01 6.1E+00 8.23E-05 2.30E+00 
pentachlorophenol NA NA NA NA NA 
phenol 11,000 -- 5.8E+03 -- 1.90E+00 
aluminum 37,000 -- 2.0E+04 -- 1.85E+00 
antimony NA -- -- -- -- 
arsenic NA -- -- -- -- 
cadmium NA -- -- -- -- 
chromium NA -- -- -- -- 
cobalt 11 -- 6.0E+00 -- 1.83E+00 
cyanide, free NA NA NA NA NA 
iron 26,000 -- 1.4E+04 -- 1.86E+00 
lead NA NA NA NA NA 
manganese 880 -- 4.30E+02 -- 2.05E+00 
mercury NA NA NA NA NA 
nickel 730 -- 3.90E+02 -- 1.87E+00 
vanadium 260 -- 8.6E+01 -- 3.02E+00 
zinc 11,000 -- 6.0E+03 -- 1.83E+00 
Notes: 
a) Risk-based remedial goal listed in Table 7 of the OU7 ROD; presented at cancer/hazard target benchmarks of 1 x 10-4 for 

carcinogens and 1 for noncarcinogens. 
b) EPA’s tapwater RSLs, dated June 2017, available at https://www.epa.gov/risk/regional-screening-levels-rsls-generic-

tables-june-2017, accessed 09/18/17. 
c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: cancer 

risk = (remedial goal ÷ cancer-based RSL) × 10-6. 
d) Noncancer HQ calculated using the following equation: HQ = (remedial goal ÷ noncancer RSL). 
 
NA = not applicable; remedial goal for this COC is the MCL or non-zero MCLG and is not a risk-based concentration 
--  = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound 
Bold = HQ exceeds 1 

 
The OU7 ROD also identified soil remedial goals for soil located outside the VB 9, 10 and 11 cover systems. All 
non-hazardous soil and sediment that did not exceed the groundwater protection standards but that exceeded the 
RSLs for industrial soil at a total excess cancer risk and/or EPA's Region 3 Ecologically Protective Backfill 
Values, as listed in Table 11 in the OU7 ROD and modified by the 2012 ESD, were to be excavated and placed 
into the basins under the cap. The OU7 ROD did not identify specific RSLs in effect at that time. However, Table 
2 of the 2015 Remedial Action Report for the Viscose Basins 9-11 Cap System and Groundwater & Leachate 
Extraction Components of Operable Unit 7 listed the Revised Soil Cleanup Standards - Direct Contact and 
Ground Water Protection. This FYR compares the lower of the human health direct contact standards included in 
Table 2 of the OU7 Remedial Action Report to EPA’s 2017 composite worker soil RSLs to determine if the 
standards remain protective for human health (Table J-3). 
 

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
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Based on the evaluation, soil standards based on direct contact for carcinogenic COCs fall within or below EPA’s 
acceptable risk management range of 1 x 10-6 to 1 x 10-4. The soil standard for mercury results in an HQ that 
slightly exceeds EPA’s benchmark of 1 for noncarcinogens. However, it should be noted that EPA’s default 
composite worker RSLs are based on a conservative ingestion rate of 100 mg/kg/day; the OU7 human health 
direct contact standards were calculated using a site-specific ingestion rate of 50 mg/kg/day. This finding does not 
affect the protectiveness of the remedy because all soils with concentrations above the standards listed in Table 2 
of the 2015 Remedial Action Report were excavated and the areas were either covered with the VB 9-11 cap 
system, including the geomembrane barrier, or were covered with 2 feet of soil to mitigate the ecological 
pathway. There are no complete exposure pathways for human or ecological receptors.  
 
Table J-3: Review of OU7 Soil Remedial Goals – Human Health Direct Contact 

COC 

HH Direct 
Contact 

Standarda 
(1x10-6 Risk 

and/or HQ=1) 
(mg/kg) 

Composite Worker 
RSLb 

Riskc HQd 
10-6 
Risk HQ=1 

carbon disulfide 378 -- 3,500 -- 0.1 
ethylbenzene NV NA NA NA NA 
styrene NV NA NA NA NA 
toluene NV NA NA NA NA 
xylenes (total) NV NA NA NA NA 
acenaphthene NV NA NA NA NA 
anthracene NV NA NA NA NA 
benzo(a)anthracene 7.8 21 -- 3.7E-07 -- 
benzo(a)pyrene 0.78 2.1 -- 3.7E-07 -- 
benzo(b)fluoranthene 7.8 21 -- 3.7E-07 -- 
benzo(k)fluoranhene 78.4 210 -- 3.7E-07 -- 
dibenz(a,h)anthracene 0.78 2.1 -- 3.7E-07 -- 
fluoranthene NV NA NA NA NA 
fluorene NV NA NA NA NA 
indeno(1,2,3-cd)pyrene 7.8 21 -- 3.7E-07 -- 
naphthalene 18 17 -- 1.1E-06 -- 
phenanthrene NV NA NA NA NA 
pyrene NV NA NA NA NA 
PAHs, high molecular weight NV NA NA NA NA 
PAHs, low molecular weight NV NA NA NA NA 
PAHs, total NV NA NA NA NA 
aluminum NV NA NA NA NA 
antimony 81.8 -- 470 -- 1.74E-01 
arsenic 3.8 3 480 1.3E-06 7.92E-03 
barium NV NA NA NA NA 
cadmium NV NA NA NA NA 
chromium NV NA NA NA NA 
cobalt 60 1900 350 3.2E-08 1.71E-01 
copper 8,180 -- 47,000 -- 1.74E-01 
iron 143,000 -- 820,000 -- 1.74E-01 
leade 800 -- -- NA NA 
manganese NV NA NA NA NA 
mercury 61 -- 46 -- 1.33E+00 



J-4 
 

nickel NV NA NA NA NA 
selenium 1,020 -- 5,800 -- 1.76E-01 
silver NV NA NA NA NA 
vanadium 1,030 -- 5,800 -- 1.78E-01 
zinc 61,300 -- 350,000 -- 1.75E-01 
Notes: 
a) Direct contact cleanup standard listed in Table 2 of the OU7 Remedial Action Report; the lower of the direct 

contact standards is presented. 
b) EPA’s composite worker RSLs, dated June 2017, available at https://www.epa.gov/risk/regional-screening-

levels-rsls-generic-tables-june-2017, accessed 09/18/17. 
c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 

risk: cancer risk = (remedial goal ÷ cancer-based RSL) × 10-6. 
d) Noncancer HQ calculated using the following equation: HQ = (remedial goal ÷ noncancer RSL). 
e) The OU7 cleanup standard for lead is consistent with the current industrial RSL for lead of 800 mg/kg. 
 
NV = no value available; cleanup standard for this COC is the ecologically protective soil value 
NA = not applicable 
-- = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound 
Bold = HQ exceeds 1 

 
OU10 
The OU10 ROD set soil cleanup goals for PCBs and additional COCs, based on commercial/industrial land use 
and protection of groundwater. The OU10 ROD states that soil cleanup standards for OU10 shall not exceed a 
cumulative excess cancer risk of 1 x 10-4 and the cumulative effect for non-carcinogens on any target organ shall 
not exceed a HQ of 1. A risk analysis of all the Plant Area Soils remaining on-site after the completion of the 
remedial action (based on over 500 post-excavation samples) was conducted in 2012 and demonstrated that the 
soils from zero to 10 feet bgs are protective of human health for an industrial/ commercial scenario and both the 
surface and the deeper soils are protective of groundwater. A 2014 SLERA on post remediation soils identified 
multiple chemicals of potential ecological concern. However, the assessment concluded that the magnitude and 
duration of ecological exposures are not expected to produce significant ecological risk due to the presence of 
relatively low-quality habitat that offers only limited foraging, cover or nesting opportunities. As future land use 
at the Plant Area Soils part of the Site is expected to be developed for commercial/industrial uses, the SLERA 
also concluded that such development will eliminate ecological habitat.  
 
EPA submitted review comments on the SLERA to FMC in August 2015. EPA commented that several aspects of 
the assessment need to be further and more thoroughly addressed. EPA concluded that while future use of the area 
is intended to be industrial/commercial, the potential for unacceptable ecological risk currently exists and will 
continue to exist into the future until exposure pathways are eliminated. The ecological risk assessment of the 
Plant Area Soils part of the Site had previously been delayed due to the promise of redevelopment. However, the 
area remains vacant and it is unclear when development will occur. EPA also noted that, even with development, 
it is unknown if such development would effectively mitigate the potential for unacceptable risks to ecological 
receptors.  
 
The OU10 ESD also set soil cleanup goals based on residential land use for the Expanded Plant Area Soils 
(Figure J-1). Table J-4 evaluates the current validity of the cleanup goals using EPA RSLs for residential soil. The 
lowest of the human health direct contact standards included in Table 1A of the OU10 ESD was used for the 
evaluation. The evaluation demonstrates that the direct contact cleanup goals remain valid for most COCs. 
Carcinogenic risks associated with the soil remedial goals for 1,1-dichloroethane, chloroform, ethylbenzene and 
chromium exceed the upper end of EPA’s risk management range of 1 x 10-6 to 1 x 10-4. The HQs associated with 
the soil remedial goals for 1,1-dichloroethene, 1,2,4-trichlorobenzene, 2-hexanone, carbon disulfide, total xylenes, 
hexachlorocyclopentadiene, naphthalene, chromium, cobalt, manganese and free cyanide exceed EPA’s 
benchmark of 1 for noncarcinogens. In April 2006 FMC excavated contaminated Expanded Plant Area Soils from 
the Burnt Debris Area that contained COCs at concentrations above the established residential soil cleanup goals 
and disposed of it either off site or on-site, depending on the level of soil contamination. This FYR included 
review of the post-excavation soil characterization samples for Burnt Debris Area and comparison to current 

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
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residential RSLs (Table J-5). Based on pre-excavation sampling results that showed most constituents were not 
detected or below screening criteria, post-excavation soil characterization samples were analyzed for lead, 
manganese and mercury only. Review of the post-excavation data determined that the soils remaining in the area 
do not pose an unacceptable risk to human health based on a residential exposure scenario.  
    
Table J-4: Review of OU10 Residential Soil Cleanup Goals for the Expanded Plant Area Soils 

COC 

Soil Remedial 
Goal, Direct 

Contacta 
(mg/kg) 

Residential RSLb 
(mg/kg) Riskc HQd 

10-6 Risk HQ = 1.0 

1,1,2,2-tetrachloroethane 3.2 0.6 1,600 5.3E-06 2.0E-03 
1,1,1-trichloroethane 2,200 -- 8,100 -- 2.7E-01 
1,1,2-trichloroethane 1.1 1.1 1.5 1.0E-06 7.3E-01 
1,1-dichloroethane 1,600 3.6 16,000 4.4E-04 1.0E-01 
1,1-dichloroethene 390 -- 230 -- 1.7E+00 
1,2-dibromo-3-chloropropane 0.46 0.0053 4.7 8.7E-05 9.8E-02 
1,2-dibromoethane 0.32 0.036 73 8.9E-06 4.4E-03 
1,2-dichloroethane 7 0.46 31 1.5E-05 2.3E-01 
1,2-dichlorobenzene 700 -- 1,800 -- 3.9E-01 
1,2,4-trichlorobenzene 78 24 58 3.3E-06 1.3E+00 
1,3-dichlorobenzene 23  --   --   --   --  
1,4-dichlorobenzene 27 2.6 3,400 1.0E-05 7.9E-03 
1,2-dichloropropane 9.4 0.28 16 3.4E-05 5.9E-01 
2-butanone  4,700  --  27,000  --  1.7E-01 
2-hexanone 313  --  200  --  1.6E+00 

4-methyl-2-pentanone (MIBK) 
NV NA 33,000 NA NA 

acetone 7,000 -- 61,000 -- 1.1E-01 
benzene 12 1.2 82 1.0E-05 1.5E-01 
bromochloromethane NV NA NA NA NA 
bromodichloromethane 10 0.29 1,600 3.4E-05 6.3E-03 
bromoform 81 19 1,600 4.3E-06 5.1E-02 
carbon disulfide 780 -- 770 -- 1.0E+00 
carbon tetrachloride 4.9 0.65 100 7.5E-06 4.9E-02 
chlorobenzene 160  --  280  --  5.7E-01 
chloroethane 220  --  14,000  --  1.6E-02 
chloroform 78 0.32 200 2.4E-04 3.9E-01 
chloromethane NV  NA NA NA NA 
cis-1,2-dichloroethene 78.2  --  160 NA 4.9E-01 
cis-1,3-dichloropropene 6.4 1.8 72 3.6E-06 8.9E-02 
dibromochloromethane 7.6 8.3 1,600 9.2E-07 4.8E-03 
ethylbenzene 780 5.8 3,400 1.3E-04 2.3E-01 
methylene chloride 85 57 350 1.5E-06 2.4E-01 
styrene 1,600 -- 6,000 -- 2.7E-01 
tetrachloroethene 1.2 24 81 5.0E-08 1.5E-02 
toluene 630  --  4,900  --  1.3E-01 
trans-1,2-dichloroethene 160  --  1,600  --  1.0E-01 
trans-1,3-dichloropropene 6.4 1.8 72 3.6E-06 8.9E-02 
trichloroethene 1.6 0.94 4.1 1.7E-06 3.9E-01 
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COC 

Soil Remedial 
Goal, Direct 

Contacta 
(mg/kg) 

Residential RSLb 
(mg/kg) Riskc HQd 

10-6 Risk HQ = 1.0 

vinyl chloride 0.09 0.059 70 1.5E-06 1.3E-03 
xylenes (total) 1,600 -- 580 -- 2.8E+00 
1,2-diphenylhydrazine 0.8 0.68 NA 1.2E-06 NA 

2,2’oxybis(1-chloropropane) 
NV NA NA NA NA 

2,4,5-trichlorophenol 780 -- 6,300 -- 1.2E-01 
2,4,6-trichlorophenol 58 49 63 1.2E-06 9.2E-01 
2,4-dichlorophenol 23  --  190  --  1.2E-01 
2,4-dimethylphenol 160  --  1,300  --  1.2E-01 
2,4-dinitrophenol 16  --  130  --  1.2E-01 
2,4-dinitrotoluene 16 1.7 130 9.4E-06 1.2E-01 
2,6-dinitrotoluene 7.8 0.36 19 2.2E-05 4.1E-01 
2-chloronaphthalene 630  --  4,800  --  1.3E-01 
2-chlorophenol 39  --  390  --  1.0E-01 
2-methylnaphthalene 31  --  240  --  1.3E-01 
2-nitroaniline NV  --  630  --  -- 
2-nitrophenol NV NA NA NA NA 
3,3’-dichlorobenzidine 1.4 1.2 -- 1.2E-06 -- 
3-nitroaniline 2.3  --   --   --   --  
4,6-dinitro-2-methylphenol 0.78  --  5.1 -- 1.5E-01 
4-bromophenyl phenyl ether NV NA NA NA NA 
4-chloroaniline 31 2.7 250 1.1E-05 1.2E-01 
4-chlorophenyl phenyl ether NV NA NA NA NA 
4-nitroaniline 23.5 27 250 8.7E-07 9.4E-02 
4-nitrophenol 62.6  --   --   --   --  
acenaphthene 470 -- 3600 -- 1.3E-01 
acenaphthylene NV NA NA NA NA 
anthracene 2,300 -- 18,000 -- 1.3E-01 
benzidine 0.0028 0.00053 190 5.3E-06 1.5E-05 
benzo(a)anthracene 0.87 1.1 -- 7.9E-07 -- 
benzo(a)pyrene 0.087 0.11 18 7.9E-07 4.8E-03 
benzo(b)fluoranthene 0.87 1.1 -- 7.9E-07 -- 
benzo(g,h,i)perylene NV NA NA NA NA 
benzo(k)fluoranhene 8.7 11 -- 7.9E-07 -- 
bis(2-chloroethoxy)methane 0.58  --  190 -- 3.1E-03 
bis(2-chloroisopropyl) ether 9.1  --   --   --   --  
bis(2-ethylhexyl)phthalate 46 39 1,300 1.2E-06 3.5E-02 
butyl benzyl phthalate 340 290 13,000 1.2E-06 2.6E-02 
carbazole 32  --   --   --  -- 
p-chloro-m-cresol NV NA NA NA NA 
chrysene 87 110 -- 7.9E-07 -- 
di-n-butyl phthalate 780  --  6,300  --  1.2E-01 
di-n-octyl phthalate 313  --  630  --  5.0E-01 
dibenz(a,h)anthracene 0.087 0.11 -- 7.9E-07 -- 
dibenzofuran 15.6  --  73  --  2.1E-01 
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COC 

Soil Remedial 
Goal, Direct 

Contacta 
(mg/kg) 

Residential RSLb 
(mg/kg) Riskc HQd 

10-6 Risk HQ = 1.0 

diethyl phthalate 6,300  --  51,000  --  1.2E-01 
dimethyl phthalate 78,200  --  --  --  -- 
fluoranthene 310  --  2,400  --  1.3E-01 
fluorene 310  --  2,400  --  1.3E-01 
hexachlorobenzene 0.4 0.21 63 1.9E-06 6.4E-03 
hexachlorobutadiene 1.56 1.2 78 1.3E-06 2.0E-02 
hexachlorocyclopentadiene 47 -- 1.8 -- 2.6E+01 
hexachloroethane 7.8 1.8 45 4.3E-06 1.7E-01 
indeno(1,2,3-cd)pyrene 0.87 1.1 -- 7.9E-07 -- 
isophorone 670 570 13,000 1.2E-06 5.2E-02 
n-nitrosodiphenylamine 130 110  --  1.2E-06  --  
n-nitrosodipropylamine 0.091 0.078  --  1.2E-06  --  
naphthalene 160 3.8 130 4.2E-05 1.2E+00 
nitrobenzene 3.9 5.1 130 7.6E-07 3.0E-02 
p-chloro-m-cresol NV NA NA NA NA 
p-(dimethylamino)azobenzene NV NA NA NA NA 
pentachlorobenzene 6.3 -- 63 -- 1.0E-01 
pentachlorophenol 2.5 1 250 2.5E-06 1.0E-02 
phenanthrene NV NA NA NA  NA 
o-cresol/2-methylphenol 390  --  3,200  --  1.2E-01 
p-cresol/4-methylphenol 39  --  6,300  --  6.2E-03 
phenol 2,300  --  19,000  --  1.2E-01 
pyrene 230  --  1,800  --  1.3E-01 
aluminum 7,820  --  77,000  --  1.0E-01 
antimony 3.1  --  31  --  1.0E-01 
arsenic 15.9 0.68 35 2.3E-05 4.5E-01 
barium 1,600 -- 15,000 -- 1.1E-01 
beryllium 16 1,600 160 1.0E-08 1.0E-01 
cadmium 7.8 2,100 71 3.7E-09 1.1E-01 
calcium NV NA NA NA NA 
chromium 233 0.3e 230e 7.8E-04 1.0E+00 
cobalt 156 420 23 3.7E-07 6.8E+00 
copper 310 -- 3,100  --  1.0E-01 
iron 2,300 -- 55,000  --  4.2E-02 
lead 400 -- NA  --  NA 
magnesium NV NA NA  NA NA 
manganese 2,272 NA 1,800  --  1.3E+00 
mercury 0.78 NA 11  --  7.1E-02 
nickel 160 15,000 1,500 1.1E-08 1.1E-01 
potassium NV NA NA NA NA 
selenium 39  --  390  --  1.0E-01 
silver 39  --  390  --  1.0E-01 
sodium NV NA NA NA  NA 
thallium 0.55  --  0.78  --  7.1E-01 
vanadium 184  --  390  --  4.7E-01 
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COC 

Soil Remedial 
Goal, Direct 

Contacta 
(mg/kg) 

Residential RSLb 
(mg/kg) Riskc HQd 

10-6 Risk HQ = 1.0 

zinc 2,300  --  23,000  --  1.0E-01 
cyanide, free 1,600  --  23  --  7.0E+01 
PCBs, total 1 0.23 -- 4.3E-06  --  
Arochlor 1016 5.5 6.7 4.1  --   --  
Arochlor 1221 0.32 0.2  --  1.6E-06  --  
Arochlor 1232 0.32 0.17  --  1.9E-06  --  
Arochlor 1242 0.32 0.23  --  1.4E-06  --  
Arochlor 1248 0.32 0.23  --  1.4E-06  --  
Arochlor 1254 0.32 0.24  --  1.3E-06  --  
Arochlor 1260 0.32 0.24  --  1.3E-06  --  
Notes: 

a) Soil remedial goal is the lowest of the human health direct contact standards presented in Table 1A of the OU10 ESD. 
b) EPA’s residential soil RSLs, dated June 2017, available at https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-

june-2017, accessed 09/18/17. 
c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: Cancer risk = 

(cleanup goal ÷ cancer-based RSL) × 10-6. 
d) Noncancer HQ calculated using the following equation: HQ = (cleanup goal ÷ noncancer RSL). 
e) RSL for hexavalent chromium. 

NV = no value available 
NA = not applicable 
 -- = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound 
Bold = risk exceeds EPA’s risk management range of 10-6 to 10-4 or HQ exceeds 1 

 

Table J-5: Screening-level Evaluation of Post-Remediation Soil – Burnt Debris Area of Expanded Plant 
Area Soils 

COC 

Maximum 
Detected 

Concentration 
Remaining in 

Soila 
(mg/kg) 

Residential RSLb 
(mg/kg) 

Riskc HQd 
10-6 Risk HQ = 1.0 

leade 11 -- NA  --  NA 
manganese 1,730 J NA 1,800  --  9.6E-01 
mercury 0.0453J NA 11  --  4.0E-03 
Notes: 

a) Maximum detected concentration from Table 1 of the Burnt Debris Area Post-Excavation Sample Results for the SoccerPlex Parcel, 
dated July 26, 2006 

b) EPA’s residential soil RSLs, dated June 2017, available at https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-
june-2017, accessed 09/18/17. 

c) Cancer risk calculated using the following equation, based on the fact that RSLs are derived based on 1 x 10-6 risk: Cancer risk = 
(maximum detected concentration ÷ cancer-based RSL) × 10-6. 

d) Noncancer HQ calculated using the following equation: HQ = (maximum detected concentration ÷ noncancer RSL). 
e) The maximum detected lead concentration is below the residential soil RSL of 400 mg/kg.  

J = estimated value 
NA = not applicable 
 -- = EPA has not finalized a carcinogenic or noncarcinogenic toxicity value for this compound 

 
 
 
  

https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
https://www.epa.gov/risk/regional-screening-levels-rsls-generic-tables-june-2017
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Figure J-1. Expanded Plant Area Soils Area – OU10 
 

 
Note: Figure above is Figure 3A from the Site’s 2006 ESD. 
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Vapor Intrusion Screening 
The vapor intrusion pathway was not evaluated in the OU7 human health risk assessment. Groundwater 
contamination currently extends from beneath the former viscose basins to the west side of the Shenandoah River 
near residential properties. Because volatile contaminants have been detected in groundwater, this FYR includes a 
screening level vapor intrusion evaluation using EPA’s VISL calculator to determine the potential for vapor 
intrusion to indoor air at both the former facility property and at the downgradient residential properties.  
  
The only structure on the basin side of the Site is the GLTP. This structure was built on top of a vapor 
barrier. Therefore, the vapor intrusion pathway is currently incomplete and no further evaluation is necessary for 
current receptors. To determine if vapor instruction may be a concern if buildings are constructed in the future, 
the 2015 maximum detected concentrations of volatile COCs from overburden monitoring well MW-
09 were assessed using the VISL calculator. Because institutional controls are in place that prohibit future 
residential use of the property, a default commercial exposure scenario was evaluated.   
  
As shown in Table J-6, the 2015 concentrations of acetone and carbon disulfide (both noncarcinogens) result in 
HQs well below EPA’s target HQ of 1 under a commercial use scenario, which suggests that vapor intrusion 
would not be a concern. However, if concentrations increase or anticipated land use changes, the potential for 
vapor intrusion within the basin property should be re-evaluated.   
  
Although groundwater contamination extends to the west side of the river near residential properties, the potential 
for vapor intrusion is low. There are no overburden wells currently installed on the west side of the river. 
However, based on the direction of overburden groundwater flow in this area (east and southeast, toward the 
river) and the limited extent of VOC contamination in the overburden on the east side of the river, impacts in the 
overburden on the west side of the river are unlikely. Two shallow bedrock wells installed near the residential 
properties (162 and 185) on the west side of the river did not detect VOCs or SVOCs above method detection 
limits during the 2015 sampling event. VOCs and SVOCs were detected in the deeper intermediate and deep 
bedrock zones in the vicinity of the residential properties; however, these zones are overlain by uncontaminated 
groundwater. The depth of the contamination in the intermediate and deep bedrock zones is also greater than 200 
feet bgs and unlikely to be a concern for vapor intrusion, as it is greater than the 100-foot buffer recommended for 
vapor intrusion evaluations. These results support that contaminant vapors are not reaching groundwater near the 
residential properties at this time. If concentrations in the shallow bedrock zone increase, the potential for vapor 
intrusion should be re-evaluated in the future.  
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Table J-6: VISL Calculator Screening – Basin Side 
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APPENDIX K – INTERVIEW FORM  
 

 
 
  

A""te:t Fibers Supe1fund Site Fin-Year Review Intel'view F 01m 
Site Name: A,:tex Fibers EPAID No.: VAD070358684 

Inteniewer Name: Jeffrev Thomas Affiliation: fil 
Sobject Name: Jennife1· McDonald Affiliation: EDA Executin Director 
Sobject Contact Information: PO llox 445. Front Ronl Virginia 22630-2910 
Time: USO honl's l2!.!!:, 02/U/2018 
lnteniew Loc-.ation: ,a},.7i1,• .,f .. h.,pp.,•'----
Inteniew Format (circle one): In Person XPhone Mail Othei·: 

Inteniew Category: Site Owner Representatin 

I. Aie you aware of the fonner environmental issues at the Site and the cleanup activities that 
have taken place to date? Yes. 

2. What is your overall impression of the project, including cleanup, maintenance and reuse 
activities (as appropriate)? The cleanup took longer than expected. However, the end 
result was a property that is ready for 1-edenlopment. FM:C has been n1·y gracious to 
the community ofF1-oot Royal during the cleanup. 

3. What have been the effects of this Site on the surrounding community, if any? In the past 
fin years there ban not been any eff«ts of the Site. to the. su1TOunding community. 

4. Have there been any problems with UDUSUal or uoe.'q)OCled activities at the Site, such as 
emergency response, \'3Ddalism or trespassing? Nooe kno11u by the inteniewee, 

S. Has EPA kept involved parties and surrounding neighbors informed of acti,ities at the Site? 
How can EPA best pro,ide site-related information in the future? In the past fin yeat's 
there has not bttn a nttd to inform in,•oh-td partits and surrounding neighbors of 
acthities at the Site. 

6. Do you o\\u a private well in addition to or instead of accessing city/municipal water 
supplies? If so, for what pwpose(s) is your pri,,ate well used? No p1fo1te. wells a1·e present 
on the p1-opecty and the EDA building utilizes municipal 11•ater and sewe1·, 

7. Do you have my comments, suggestions or recommendations regarding any aspects of the 
project? The timing of partial releas e of deeds of trust takes more time that was 
expected. The EDA requests that future ,-.lease be completed in a manner to facilita te 
prompt real estate transactions. The first parcel has broken ground and there appears 
to bt. inc1·eastd intertst on other parcels for future denlopment. 
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A,-tex Fibers Superfund Site Five-Year Re,iew Inteniew Form 
Site Name: A,:tex Fibers EPA ID No.: V AD0703586S-I 

Inteniewer Name: JeffThomas Affiliation: Ya 
Subj«t Name: Michelle Pavnt Affiliation: V ADEO 
Subj«t Contact 
Information: 

Michellle.Hollis@deq.\'irginia.gov 

Time: JO·OO am 
Inteniew 
Location: 

Via Telephone. 

Inteniew Format (circle one): In Person 

Inteniew Category: State Agency 

l!i1'i. OY'3f2018 

XPhone Mail Other: 

I. What is your overall impression of the project, including cleanup, maintenance and reuse 
activities (as appropriate)? 

The. site has an e.xc.ellent PRP that produce-s and submits site 1·eports in a timely 
manner. The EDA is 1·esponsible for the ndenlopment of the site and appears to be 
progressing with that task. 

2. What is your assessment oftheCUJTe11t performance of the remedy in place at the Site? 
The nmedy appears to be working as designed. 

3. Axe you aware of any complaints or inquiries regarding site.related environmental issues or 
remedial activities from residents in the past five years? 

No. 

4. Has your office conducted any site-related activities or communications in the past five 
years? If so, please describe the purpose and results of these acti\'ities. 

The State has participated in the fl'R p1'Gcess including the inspection and 
re,iewed site documents and rtpo11s. 

5. Aieyou aware of any changes to state laws that might affect theprotecti\'eness of the Site's 
remedy? 

No. 

6. Aie you comfortable with the status of the institutional controls at the Site? If not, what are 
the associated outstanding issues? 

The State would like to finalize !Cs to p1·event mDs from being instilled on the 
prit-ately-ourntd properties on the 11·est side of the 1i,•e1· that onrlie. the. plume. 

7. Axe you aware of any changes in projected land use(s) at the Site? 
No. 

8. Do you have any comments, suggesti:ons or recommendations regarding the management or 
operation of the Site's remedy? 

No. 
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APPENDIX L – PRESS NOTICE 
 

 

EPA REVIEWS CLEANUP 
Avtex Fibers Superfund Site 
The U.S. Environmental Agency is reviewing the cleanup that was 
conducted at the Avtex Fibers, Inc. Superfund Site located in Front 

Royal. EPA inspects sites regularly to ensure that cleanups 
conducted remain protective of public health and the 
environment. EPA's previous review of the site in 2013 

determined that the cleanup remedies in place were working as 
designed. Findings from the current review being conducted will 
be available March 2018. 

To access the review, or to provide site-related information: 
Contact: Larry Johnson, Community Involvement Coordinator 
Phone: 215-814-3239 
Email : johnson.larry-c@epa.gov 

To access detailed site information, including Review Report: 
https://www.epa.gov/superfund/avtex 

Protecting human health and the environment 
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